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northamensifi, Tryphooaria .. .. 51 

n^tha, Acimeea .391) 

noihus, Anahathron .275 

Notosetia aethiopia .280 

atropurp'urea .283 

oaetanea .281 

fvM}a .279 

fusca .280 

galbinia .28 J 

nitens .279 

pelludda .280 

prooincta .279 

aimillima .280 

novae-hollandiae, Mficrobraohivm .. 358 

novarensis, Hanrakia .260 

nugatoria, Linopyrga .314 

nympha, MargineUa .45 


O 


ohlongiiSf Maorogyrus .. .. 180, 182 

Ohiortio jacksonensis . 282 

lutosus . 281 

retieuilata . 282 

ooddentalis, Lepidoperca .. .. 398 

ocoultidenSf Odostomia . 307 

ooeanioa, Sphyma . 219 

oceanious, Stomachus . 298 

ochracea, MargineUa . 44 

oohrolencaf Merelina . 265 

Odontaspis herhsti . 234 

Odostomia indistincta . 300 

leopardis . 308 

microlinea . 307 

cocvltidens . 307 

strieta . 307 

ttmerea . 307 

ogilhyi, Scortum. . 397 

olivacea, Estea . 268 

olivella, MargineUa . 37 

opaca, Elodiamea . 310 

Ophidasoaris filaria . 295 

Opimilda deooraia . 331 

fastigia . 332 

porrigata . 332 

protolineaia . 33 J 

opulenta, Glypiozaria . 333 

Orectomimus . 177 

omata, Parkraemeria . 403 

Oscilla tasmanioa . 317 

ovulrm, Mcerginella . 44 

oxygeneios, Polyprionum .. .. 396 


P 


paciflea, Mitra .343 

paoificuSf Begalecus .84 


Palaemonetes australis .367 

pallida, Hemicoris .402 

palndis, Waiteopsis .405 

Pandorella decliviia .316 

Paradirctmus circularis .83 

paradoxus, Macrogyrus .178 

Paraknightia mugnifica .246 

Paraleptus australis .296 

Parastacoidrs leplomerus .. ,. 387 

setosimerus .386 

Parasyngnathus howensis .. .. 77 

vmrdi .77 

Paratelphusa angustifrons .. .. 356 

leichardti .353 

plana .353 

plamfrons .354 

transversa .354 

vdlentula .355 

Paregila henni .312 

parilis, Begificola .91 

Parkraemeria omata .403 

Paronoha suh quadrat a .283 

parsobrina, MargineUa .40 

parvulus, Engaeus .386 

pascoei, Linopyrga .313 

pegma, Linopyrga .314 

pelluoida, Notosetia .280 

peregra, Mitra .343 

perpolita, Estea .270 

perserrata, Maroubra . 74 

petierdi, Scrobs .274 

Phacodes singularis .51 

Phacops crosslei .229 

nmcdonaldi .230 

phasianella, Viala .285 

Physnloptera antarctiea .296 

confusa .296 

piota, Bidymocantha .53 

pinguis, Pgrgisens .323 

pinmilatus, Trachelochismm .. .. 404 

pipire, MargineUa .38 

Pisodonopliis cancrivorus .. .. 237 

plana, Paratelphusa .353 

plantfronSy paratelphusa .. .. 354 

Platyomopsis canus .60 

deliaatula .60 

pleurorbiSy Eucharilda .331 

pluteusy Scrobs .275 

Polydelphis ’ anoura .296 

PoJyprionum oxygeneios .396 

polysetosus, Euastacus .384 

Pomadasys auritus .241 

porrigata, Opimilda .332 

portsaeensis, Linopyrga .313 

praeda, Bawrakia .266 

praetornatilis, Lironoba ., .. 267 

preissii, Cherax .377 

procincta, Notosetia .279 

profundior, Baurakia .266 

proletarCf Puposyrnoltn .304 
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propingtuif ChemniUsia .321 

propshora, Miira .341 

protolmeata, OpinrUlda . 331 

Protaxotes lorentzi .244 

protraotus, Saltatrix . 277 

Fseudorissoi/na elegamt . 327 


exigua 


.. 327 


exserta .329 

Pterois voUtans castus .406 

Pugnaso .. 75 

pulohelluSf Anthias .398 

StylopsM .329 

pvlohra, Latavxa . 3 io 

pulvilla, Estea .270 

pv/mUio, Marginella .47 

pimotatusij Cherax .375 

punicea, Marginella .38 

pnnioeuSf Bissopsis .283 

Puposymola proletare .304 

tasmanioa .. . %.305 

pttsilla, Tiberia .329 

pyravnidaia, Estea .^69 

Scalenostoma .308 

pyramis, Scrobs .274 

Pyrgiscilla Tfiitcheni .324 

Pyrgiscus flexicosta .323 

fusca .322 

gramcosta .34^4 

hedleyi .322 

infans .32- 

pinguis .323 

varicifera .323 


qiiadricarinaiuS) Cherax .371 

quinqueplioata, Marginella .. . • 41 

Quiris stramineus .239 


B 

rainbowi, IbalonUis . 

Ba/nipterois . 

Begalecm paoifieus . 

regaliSt Uracanthus . 

Begifiwla parilis . 

reiohiy Maorogyrus . 

Beporhompus cmidalis 

rcticnlata, Ojbtortio . 

Bewa hioTclingi . 

Bhenoptera neglecta 
rhodia, Miira .. .. .. . • 

rhodooephalus, Lycodontis 

rhynchotus, Cherax . 

Bhgiiphora argenteolateralis .. 
cruoensis . 


146 

407 

84 

54 

91 

184 

393 

282 

245 

391 
337 

392 
377 

61 

61 


Pack 


Bissoina allanae . 261 

cretacea . 261 

elegantula . 261 

fasciata . 261 

iredalei . 262 

lintea . 262 

mitata . 262 

variegata . 259 

BissoUna angasi . 262 

orassa . 262 

Bissopsis brevis . 283 

maccoyi . 283 

punioeus . 283 

rohustus, Cherax . 376 

rosae, Charilda . 333 

rosenbergi, Macrobmchium .. .. 361 

rostratus, Eistiogamphelm ,, .. 76 

rotunda^ Marginella . 45 

rotundus, Cherax . 374,385 

royana^ Stiva . 263 

Bngadentia doliae . 309 

ignava . 309 

rum, Festnoalex . 75 

Buvettus tydemani . 400 


S 


salebrosa, Estea .269 

Saltatrix protra4>tus .277 

sanguinea, Geoplana .64 

sannio, Coptoaercus .52 

Savoa bonJca .145 

Scaexius milii .240 

Scalenostoma pyramidata .. .. 308 

subcarina .308 

scalpidens, Turbonilla .319 

schoutanioa, Marginella .. .. 88 

scobina, La^evitesta .286 

scrabiculator, Scrobs .273 

Scortum ogilbyi .397 

Scrobs delta . 274 

jaclcsoni .274 

petterdi .274 

pluteus .275 

pyramis .274 

scrobiovlator .273 

vincrda .274 

sculptilis, Eaurdkia .266 

scutulata, Miira .343 

semicinctus, Anabathron .276 

sericca, Colsymola .304 

sericeolimbatus, Gyrinus .174 

setosimerus, Parastacoides ,f .. 386 

simillima, Natosetia .280 

simplex, Agatha .306 

sinapi, Marginella .40 

singularis, Phaoodes ' 51 

sinuata, Marginella .39 

sinusigera^ Miira .t. 339 
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Sphyma bipelowi .219 

bloohii .219 

corona . .. 219 

lewini .219 

ligo .214 

media .218 

oceanioa .219 

tibnro .218 

tvdes .219 

stygacm .218 

epieia, Cingvlina .327 

squalipeta, Echeneia .^6 

atilla, Marginella .41 

Stipeoampua . .. 75 

Siiva ferruginea .263 

niel^ni .263 

royana .263 

Stomachus oceanious .293 

strammeusy Quirts .239 

strangeit Marginella .38 

Merelina .265 

Mitra .342 

stricter, Odostomia .307 

strigosuSy Gyrmus .175 

striolatusy Maarogyms .190 

Stylopsis pulohellus .329 

aubanmoulatay Marginella ., .. 46 

aubbulbosa^ Marginella .40 

suhoarinay Scalenostoma .308 

Sv^noba bassiana .278 

sv^quadratay Paronoba .283 

subreticulatay Merelina .264 

suiUuSy Choeroichthys .393 

suloatus, Euastaous .379 

superciliaris, Syngnathus .. 75 

swprasculpta, Miral^ .315 

mtioniy Ewastaoua .381 

Syngnathus ourtirostris . 75 

auperoiliarie .75 

tudkeri .75 

Symola angusta .303 

anrantiaca .301 

bifaaciata .301 

oomexa .303 

jaeJesonensis .301 

lata .301 

macrocephaXa .304 

mamfesta .303 

tincta .301 


T 


tasmanioa^ Estea . 269 

Marginella . 42 

Oeoilla . 317 

Puposyrnola . 305 

tasmantisy Mitra . 341 

Tentorioepa . 94 


Page 

Tenuibranchiiurus glyptiom .. •. 382 


Terranova ohiloscyllU .291 

thompsoni, Epinephelua .89 

thornleyanay TurbowUla .320 

Tiberia niUdvXa .329 

puailla jachsonenaia .329 

tiburo, Sphyma .218 

tinctOy Syrnola .301 

tolmerumy Maorabraehitm .. ., 362 

tomacula, Eulimella .326 

Toxotea doraalia .242 

lorentai .244 

ulyaaea .243 

TraohelocMsmus pinmlatua ., .. 404 

Traehypoma maoracanthua . • ,. 89 

transluciday Diala .285 

Marginella . 41 

transveraa, Paratelphuaa .. ., 354 

Tribologyrus .185 

Tribolomimua .179 

tricarinata, Latavia .! 316 

Trichiurus oristatua . 94 

Tring a brevipes .207 

Tripterophyda intemiediiia ,, .. 79 

tropicaliSy Atherinoaoma .. 87 

tryoniy Campichthya .78 

Tryphocaria norihamensia .. .. 51 

tujberosay Mitra .343 

tucheriy Syngnathua .75 

tudesy Sphyma .219 

lufienais, Gcdeolamna .389 

lumeroy Odostomia .307 

turbinata, Marginella . 37 

TmboniXla beddomei . 319 

oonaanguinea . 330 

oonstnota . !! 330 

fiacheri . ^330 

scalpidens .. 

thomleyana . . ] 320 

turritay Eulimella .325 

tydemaniy Buvettus .. ,. ,. ,. 400 

Typhlopa heaati .. 67 


U 

ulysaesy Toxotea . 243 

umbrellabiay Fmhricepa . 70 

Vracanthus dentiapicalia .. .. 55 

fv^aooatriatua . 55 

multUineatua . 54 

regaiia . 54 

mitata, Eiaaoina . 262 


V 

valentvkLy Paratelphuaa .355 

vdlentulu8y Euaatacna .380 

vana, Chemnitsfia .321 
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mrioifera^ P^giscm .323 

variegata, Eisaoina .259 

vietoriae, Margitvella .39 

vineiUa, Elodiamea .310 

Scroba .274 

viridiaiUcatua, Macrogyrua .. 183 

volitam, Pteroia .406 

voluera, Mitra .340 

W 

Waiteopaia paludia .405 

wardi, Parayn^nathua .77 

whani, Marginalia .45 


Page 


wUfredi, Heterariaaoa .286 

woorei, Altiaerranw .396 

worreUi, Craterooephalua .86 


y 

Yazia compitalia .238 

Z 

zygaena, Sphyrna .218 


Sidney: A, H. I’ettifer, isovemment Printer—1966. 



















THE LAPSTONE CREEK EXCAVATION: TWO CULTURE 

PERIODS REVEALED IN EASTERN NEW SOUTH WALES. 

* 

By Frederick D. McCarthy, Dip.Anthr. (Syd.). 

(Australian Museum.) 

(Figures 1-131.) 

(Figures 95-131 are contained in Plates I-IV.) 

This paper is an account of the results of the excavation of a rock-shelter situated 
(Figure 1) on the southern side of a gully a few hundred yards north of the bridge over 
which the Great Western Road crosses the Western Railway Line. This gully is on the 
eastern slope of the Blue Mountains, and the rock-shelter, which faces northward, is at 
its lower end. Lapstone Creek flows down the gully to the river half a mile to the east. 
From various vantage points above the rock-shelter the aborigines had a wide view of 
the lowlands towards the river. Before the railway was constructed there was easy 
access from this gully to the Nepean River and Emu Plains. Nowadays a high railway 
embankment runs across the gully and shuts off completely the old way of access. 

The deposit was first noticed by a local resident, Mr. G. E, Bunyan, who found some 
flakes just below the surface in 1936. Soon afterwards, unfortunately, the whole of the 
occupational deposit at the western end of the rock-shelter was dug out by several 
private collectors, whose main interest was the acquisition of specimens, and they made 
no records of their work or of the specimens recovered. A small trench was dug by 
them at the eastern end, but otherwise the deposit excavated by us was undisturbed. 
Mr. Bunyan kindly invited a party to excavate the latter portion of the deposit, and in 
December, 1936, the task was undertaken by the late Mr. C. C. Towle and Messrs. G. 
Bunyan, C. Towle, Sr., G. A. Williams and the author. The late C. C. Tow^le and the 
author wrote a preliminary account of the work, most of which is included in the 
present report; to it I have added sections ii to vi. 

This rock-shelter is one of a type which occurs commonly in the Hawkesbury Sand¬ 
stone formation in the central coastal district of New South Wales. It is a deep rock- 
shelter (Figure 95) in which perfect protection is given in wet and cold weather. It 
measures 10 metres across the entrance, 3 metres from the front to the back wall in the 
middle, and 1*4 metres from the undisturbed floor to the ceiling which is smoke- 
blackened as a result of long occupation. 

Prior to the occupation of the rock-shelter by the aborigines, some very large 
blocks of sandstone had fallen from the outer edge of the roof, and these, together with 
other rocks, formed a somewhat irregular platform across the entrance (Figures 97-98), 
This platform was approximately 8 metres in length, and its surface was 1*4 metres 
above the rock-floor of the cave. Some of the blocks on the outer side of the platform 
sloped steeply towards the bottom of the gully. 

On their arrival at the site, the aborigines apparently found the rock-floor 
comparatively free of debris. The platform of rocks formed a natural barrier across 
the entrance and confined the hearth deposit, which, as it accumulated, spread to the 
limits of the cave. Eventually the deposit increased to such a height that it spread 
out over the rocky platform, and before we commenced our excavation only the tops 
of three of the larger blocks of sandstone were visible. 

Within the cave conditions were favourable to the steady and undisturbed growth 
of the midden, and the work carried out by us revealed a homogeneous deposit 1*4 
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metres deep. At the extreme eastern end, owing to the slope of the rock^floor, the 
deposit was only 0*85 metre in depth, and this was the shallowest section excavated. 

In the early stages of occupation the steeply sloping rock>floor must have made 
the cave a very uncomfortable place of abode for the aborigines because it has a 
general angle of about 45 degrees. The deposit rested entirely on the rock-floor, and 
its deepest part was behind the rocky platform around a central fire-place (Figure 88). 
The natives slept on a layer of giass (Hunter, 1793, p. 59) orj'ushes (Officers* Journal, 
1789. p. 17). 



Figure 1. 

Map of the Emu Plains and Castlereagh area 
showing the dissected escarpment of the Blue 
Mountains, and the Nepean Hiver flowing through 
the plains. The creeks are shown as dotted lines. 
The river bank is fifty feet high, and west of the 
river the first contour line is the 100 ft., and the 
balance are the 200 ft. series to the top of the 
range. The positions of the sites dealt with in this 
paper are as follows: 1. Rock-shelter on Lapstone 
Creek just north of the junction of the railway line 
and road. 2. The shaded areas represent the 
various surface workshops. 3. The narrow black 
strip beside the river at the northern end of the 
map is the site of the axe-grooves and engraving of 
a kangaroo (Pig. 94). 4. Rock engraving of a 

kangaroo (Pig. 93). 5. Rock engraving of kangaroo 
hunt (Pig. 92) beside Hawkesbury Lookout Road. 
6. Rock-shelter, in a creek bed, containing human 
hand stencils (Pig. 100). 7. Black’s Falls, site of 

supposed fish-trap, shown by line across river at the 
southern end of the axe-grinding site. Scale 1 inch 
= 1 mile or 1-60 kilom. 


We are unable to state with any certainty when the aborigines ceased to occupy 
the cave. The first farms along the Nepean River were established in 1794 and the 
aborigines w^ere thinned out rapidly during the hostilities between them and the 
settlers during ^e subsequent ten years. There were natives in the Emu Plains 
district until albout sixty yeara ago, but most of them were from west of the 
Mountains and elsewhere. 

There is, at present^.rno satisfactory method of estimating the length of time 
during which the deposit was accumulating, but this matter will be referred to again. 
PalaeontplOgical evidence is entirely lacking, and the only remains of fauna comprise 
a few small pieces of animal bone, practically unidentifiable, and two snail shells. 
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Method, We excavated (Figures 9€~98> the whole of the deposit at the eastern 
end of the i*ock-shelter. Our excavation, as measured along the edge of the rocky 
platform, was 6*8 metres long, up to 3 metres wide, and from 0*86 to 1*4 meti*e8 deep. 
It is regretted that a test-strip was not left for future workers, but this course was 
decided against because we considered that any portion of the deposit left untouched 
by us would be ransacked as was the western end. Furthermore, the excavation of 
other rock-shelters in the gullies along this scarp will provide a suitable substitute foi* 
such a test-strip. 

The work was commenced by digging a trench (Figure 2) from the front to the 
back of the rock-shelter at a distance of 3*71 metres from the eastern end. A layer of 
fine dust, up to 9 cm. thick, which had accumulated since the aboriginal occupation, 
was taken off the surface. Thin layers of the deposit were then put through a very 


o 
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Figure 2. 


Horizontal plan of the Lapfslone Creek rock-shelter. The numbers represent the 
section.s excavated, and the dotted line represents the margin of the rocky platform. 

fine sieve, and each of the six layers A to F (Figure 3) was dealt with before the 
next one was commenced. The deposit excavated was taken out in seven sections; the 
results were compared and found to be uniform from top to bottom throughout the 
deposit. The many thousands of unused stone flakes and the large number of 
Implements recovered were well distributed throughout the deposit, no part of which 
was devoid of them. Careful watch was kept for evidence of stratification or for any 
slight changes which may have taken place during the occupation, but there was no 
perceptible change visible to us in the compact, dark-coloured ash-laden midden. 
Apparently, therefore, the rock-shelter was in regular if not continuous occupation, 
although the implements in the deposit indicate very clearly that a somewhat abrupt 
cultural change took place at one period, about the middle, in its Jiistory. 

Reference has already been made to the rocky platform (Figures 97-98) outside the 
rock-shelter, but its unusual character merits detailed description. It wafif in all, 8 
metres long. The first 3 metres at the eastern end consisted of large blocks of sand¬ 
stone, the next 2*3 metres was composed of smaller lumps, and the remaining section 
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at the western end consisted also of large blocks. In the middle section the large blocks 
receded for almost 1 metre and the whole space was filled up by the smaller lumps of 
sandstone placed there by the aborigines. When this section was excavated it was 
found to consist of small blocks of sandstone of a handy size, averaging about 45 x 30 x 15 
cm., aroimd which ash was tightly packed. These blocks had been piled up by the 
aborigines to make the fire-place from time to time as the deposit increased in depth, 
and this niche was thus used continuously as the hearth. At a height of 60 cm. from 
the rock-fioor, the aborigines added several more of these blocks in such a way that they 
formed a level platform about 1 metre wide, on top of which a larger flat-sided slab was 
propped on its side (Figure 97) with a smaller stone to support it possibly as a backing 
to the fire-place. A considerable quantity of ash was taken out of this niche and it 
contained implements from top to bottom. The Bondi points were met with in it at a 
depth of 90 cm. and were then found down to the rock-floor. 



Figure 3. 

Vertical section of the deposit from the outside edge of the rocky platform to the 
back wall of the rock-shelter. It shows the group of small blocks of sandstone in 
the fireplace, the large slab .set on its edge on top of the latter, and the large 

blocks outside. 


We have given close attention to the inner side of the rocky platform because in the 
middle of It the aborigines built the above-mentioned more or less regular wall. This 
may not have any great significance because they may simply have pushed back as far 
as they could any rocks projecting Into the rock-shelter or lying on its floor. If, however, 
they had any deliberate intention of constructing a regular wall It is difficult to give 
any reason why it was done. 

II. description op implements. 

To simplify the description and understanding of the implements, and in view of 
the fact that they consist so definitely of two industries, they are dealt with accordingly. 
The Bondalan Industry consists of layers A to C, and the Eloueran industry of layers 
D to F. There Is a Slight marginal overlap between the two industries, as excavated. 
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Bondalan Industry. 

. CoRoiD Implements. 

Nuclei. 

(a) One Platform (Figures 4-7).—Among the 49 cortex-backed nuclei 30 possess a 
plain and flat, 13 a plain and dished, 5 a faceted, and 1 a dished and faceted striking- 
platform. Eighteen of these have a pointed, 6 a flat, 25 a cortex-rounded (among which 
some have a straight edge), and 2 a chisel end. One of the latter two Is a perfect 
example of the type (Fig. 6) from layer A, with a dished and faceted platform and 
narrow flake-scars. None bear battering or splintering on their distal end. In shape 
they are all flat or convex-faced elongate pieces, not very thick, knapped on the front 
and lateral margins, and their cortex back is frequently flat. One is quartz. Most of 
the flake-scars are narrow. Five are from 2 to 3 cm. long, the remainder up to 5 cm. 

Among the 12 prismatic nuclei knapped all around, 4 have a plain and flat, 2 a 
dished and plain, 3 a flat and faceted, and 3 a dished and faceted striking-platform. Six 
have a chisel or keeled, 2 a pointed, and 4 a rounded cortex end. Most of the flake-scars 
are narrow. Three to 5-6 cm. long. 

There are 12 secondary nuclei in the above two groups. Most of them bear one, 
sometimes two, narrow flake-scars on a lateral margin. Some of them are impossible 
to distinguish from burins, particularly where the flake-scars are truncated, and in fact 
might well have been used for burinate purposes. On the other hand, they probably 
represent failures in striking the points. Van Riet Lowe (1946, 242, flg. 2) has also 
drawn attention to this difficulty in connection with bi-polar fracture and stated that 
the possibility of these implements having been used as burins cannot obviously be 
ruled out. The secondary nuclei are from 3 to 3-5 cm. long. 

The angles of the striking-platform and knapping face are as follow: 60 to 65®—2; 
66 to 70®—0; 71 to 75®—12; 76 to 80®—9; 81 to 85®—9; 86 to 90®—4. 

(b) Tu'o platforms at opposite ends (Figures 8-12).—Among the 42 cortex-backed 
nuclei 22 bear 2 plain and flat, 1 two plain and dished, 9 one plain and one dished, 2 two 
flat and faceted, and 8 one plain and one faceted striking-platforms. Seven have one chisel 
or keeled end, and on 32 the two platforms are either at a right or a steep angle. It is 
impossible to make any distinction between chisel-ended and flat-based platforms 
because a few have the two platforms at right angles, some have one at a right angle 
and one at a steep angle, and some have both at a steep angle. Where the two platforms 
are at a steep angle the two knapping faces meet at an angle in the middle of one side 
of the nucleus, but on the other kinds the knapping face is usually vertical or nearly so. 
Most of these nuclei are thin and there are only a few thick irregular pieces among 
them. 

Among the 35 prismatic nuclei knapped all round, 13 have two plain and flat, 3 one 
flat and one dished plain, 5 two plain and dished, 3 two faceted, 7 one plain and one 
faceted, 6 two faceted and dished striking-platforms. Fifteen have a chisel or keeled 
end, and 26 from flat to angled ends. 

There are 25 nuclei from 2 to 3 cm. long, and 40 up to 5 cm., and one 7 cm. 

There are 16 secondary nuclei in the above two groups. 

Several of these nuclei betir a concave working edge 1-25 cm. wide and 2 mm. deep 
on one lateral margin. One of the quartz nuclei displays bi-polar working. 

The angles of the striking-platform and knapping face are as follow: 60 to 65®—2; 
66 to 70®—0; 71 to 76®—16; 76 to 80®—13; 81 to 86®—10; 86 to 90°—9. 

(c) Two platforms at right angles (Figure 13).—The 9 specimens are all irregular 
in shape, with all but several of the platforms plain and flat, the other being dished. One 
is 2*6, and the remainder from 3 to 6 cm. long. The angles are similar in ra*ge to the 
nuclei with one and two striking-platforms. 

(d) Alternate platforms. —No examples. 



Figures 4-25. Nuclei. 

Bondaian industry. —4. Cortex back, one platform. 5. Cortex back, with plain and dished 
platform. 6. Cortex back, with faceted and dished platform, chisel-ended. 7. One faceted 
platform, keeled end. 8. Cortex back, with one plain and one faceted platforms. 9. With one 
plain and one faceted platforms. 10. Cortex back, with one plain and one faceted platforms. 
11. Two dished and faceted platforms. 12. One dished platform and keeled end used as platform. 
13. Two platforms at right angles. 

Bloueran industry. —14. Cortex back, one faceted platform. 15. Cortex-backed quartz 
pebble. 16. Cortex back, one dished platform. 17. Cortex back, one plain platform. 18. One 
plain platform and keeled end. 19. One faceted platform. 20. Conical mlcrollthic nucleus with 
dished platform. 21. One faceted platform. 22. Two plain and flat platforms. 23. One plain 
and flat platform. 24. Two plain platforms at right angles. 25. Discoid nucleus with alternate 
platforms. 

The full range of nuclei is shown in this series in which the shapes and angles of the 
platforms are indicated. 
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Re-directing flakes, —The eighteen examples found comprise 11 thin pointed pieces 
from 3*6 to 6 cm. long, 3 blade-like pieces from 5 to « cm. long, and 4 thick blocks from 
3 to 4 cm. long. All bear the characteristic truncated flake-scars. ^ 

. Knapped Implements. 

Blocks (Figure 26).—Four specimens, all 4 cm. long. One has three concaves 7 mm., 
1 cm., and 1*6 cm. wide, and up to 4 mm. deep, on a lateral margin, one has one concave 
1*5 cm. wide and 2 ram. deep, one is a convex end scraper, and one is a side and end 
trimmed scraper with a concave 3 cm. wide and 5 mm. deep on one lateral margin. The 
remaining specimen, 4-5 cm. long, has a shallow end concave 2*5 cm. wide. 

Slices. —There are two examples from layer B. One (Figure 53) is a split-pebble 
slice 13 X 9 X 2*5 cm. in size, roughly trimmed along the thick outer crescentic margin 
and gapped by use along the chord. The other one is a side-blow slice, 12*5 x 10 x 2-5 cm., 
with a semi-discoidal and roughly trimmed thin edge and thick outer margin. 

Normal Flakes and Blades. 

Elouera adze-flake (Figures 27-28).—Only five specimens were found in this industry. 
One of type i is trimmed on the inner edge of the thick maigin, and its saw-trimmed 
chord bears a slight use-polish. It is 3*6 cm. long. Two are of type iii, both perfect 
examples, 4-5 and 5 cm. long, trimmed on both edges of the thick margin, and one of 
them has a shallow concave 1-5 cm. wide on the chord. 

Scrapers (Figures 30-33, 35-37).—The side scrapers comprise 14 narrow to broad 
blades from 3*2 to 5 cm. long. Several are asymmetrical and cortex-backed. One is a 
broad side-blow flake 3*2 cm. long, and there are two side-blow blades, one of which is 
trimmed on the edge of the inner face. Another blade is trimmed on the inner face also. 
Only one has a faceted butt. 

Among the double side scrapers is a blade (Figure 29) 8 cm. long, heavily trimmed 
on one lateral margin from keel to edge, and use-polished on the other lateral margin. 
There is also a blade 3*5 cm. long, 1-5 cm. wide, and 7 mm. thick, trimmed on the inner 
face of one margin and heavily use-polished on the other margin. The other two 
specimens are reverse-trimmed blades 3*3 and 3*5 cm. long. 

The only side and end scraper is a narrow keeled blade 4 cm. long with a steep- 
faced end. 

The end scrapers comprise a small series of blades, either keeled or flat, and some 
are very thin pieces. Two of them have a steep-faced working-edge. The latter on most 
examples is straight, and is oblique on three. Two of them have a faceted butt and one 
is a butt-end scraper. They are from 3*2 to 4 cm. long. 

There is a fine example of a semi-discoidal scraper on a thick flake 6 cm, long, with 
several shallow concaves and a broad rounded nose on the working-edge. 

The concave scrapei’s are well represented, being a mixture of flakes and blades on 
which 3 have the concave on the lateral margin, 3 on one end, and one on the butt. One 
has two reverse concaves on one end. Two of these specimens have a faceted butt. The 
concaves are from 1 to 1*5 cm. wide, one being 2 cm., and from 2 to 5 mm. deep. They 
are usually on a trimmed margin, and on a thick portion of the edge. One is a aide- 
blow flake. They are from 3*25 to 6 cm. long. 

Four blades bear a nose, three being on a corner of the distal end, and one on the 
lateral margin. One Is like a parrot-beak in shape. The hoses are rounded and small. 

Knives and sans (Figure 34).—These are all na|;row to broad blades, four of which 
have a faceted butt. Twenty of them bear a knife edge with primary scaling, and 3 havo 
a bi-scaled saw-like edge. One has a cortex back, and several are pointed. ,They are 
from 3*5 to 7 cm. long. 

Burins (Figures 39-41).—Those with a plain platform are a relatively poor series 
of 7 specimens, and only two of them might be regarded as utilized. Two are on side- 
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Figures*26-29. Bondaian industry. 

26. Blo^, with lateral and end concaves. 27-28. Blouera adze-flakes of type ii!, scraper use 
on chord. 29. Blade with heavy step-chipping on one margin and use-polish along the other 
margin. 30. Side scraper. 31. Side scraper, with use-i)olished edge on one margin. 32. End 
scraper. ,38. Semi-discoidal scraper. 34. Knife used on both lateral margins. 35. Blade with 
scraper edge on one margin and saw-edge on other margin. 36. Scraper with concaves on 
lateral margin and end. 37. Doul)le-end scraper, with small concave on butt, nose on distal 
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blow flakes. The working edge is formed by one spall on six and by two spalls on one, 
and it is from 5 to 8 mm. wide. One has been re-struck. They are from 3*5 to 5*8 cm. 
long. 

The scaled series comprises one rostrate and 8 concave platforms. The working- 
edge is formed by one spall on 8 and by three spalls on one, and is from 4 mm. to 1 cm. 
wide. One (Fig. 40) which has been re-struck displays a truncated spall-scar and is a 
perfect example of the scaled burin. One is a double with a plain platform at the other 
end. Parts of their margins bear scraper trimming or knife use. They are 3*5 to 5 cm. 
long. 

On the majority of the above burins the working edge is formed at the distal end 
of the blade or flake. 

Bondi Points (Figures 42-52).—These were well represented in each of the* three 
layers, and on analysis gave the following result: 


1. Partly trimmed on inner edge: 

A. Point end and plain butt .46 

B. Point end and butt.13 

C. Point end and faceted butt.14 


Two in the B variety have an oblique and a straight butt end respectively and are 
thus of Woakwine-point type. Among the faceted-butt kind two are thick, broad and 
oblique ended, and one is short and broad like an asymmetrical trapeze. 


2. Fully trimmed on inner edge: 

D. Plain butt.26 

E. Rounded trimmed butt.40 

F. Faceted butt .16 


The smallest point in the collection, 1*8 cm. long and 4 inm. wide, is in this group 
and is a beautifully made example of E. Two of the largest points, both broken at the 
distal end, are in this group. Several possess the high triangular form of trimmed butt. 
Two of the E variety are of Weak wine-type, and another one is a very thick point 


4 X 1*5 X 1*5 cm, in size. 

3. Trimmed on both edges of thick margin: G. Partly.13 

H. Fully .19 


In the G variety 6 have a plain, 5 a trimmed, and 2 a faceted butt, and in the H 
variety 17 have a trimmed and 2 a faceted butt. One is a large flat point 6 cm. long 
and 2 cm. wide. One is trimmed half-way along the chord as well as on the thick margin. 

4. Use on chord. Eight show primary knife use, one has a bi-scaled saw-like edge, 
and 4 bear scraper trimming. Three examples are trimmed on both margins at the 
point end, possibly for use as piercers. 

5. Dimensions: 1-2 cm., 6; 2-3 cm., 120; 3-4 cm., 48; 4-5 cm., 9; 5-6 cm., 4. 

There are 120 out of a total of 182 specimens in the 2-3 cm. group, which is dominant 

on all other sites in New South Wales analysed to date (McCarthy, 1943; McCarthy 4b 
Davidson, 1943). 

Six of the points were found between 71 and 76 cm. deep in layer D, due no doubt 
to the contour of the surface of the deposit. I therefore place them in layer C, 

Flake fabricators (Figure 38).—Few bipolar flake and blade fabricators were found. 
It is possible, therefore, that they were not used in fashioning the Bondi-points as I 

end, .and several other small concaves on margins. 38. Bipolar flake-fabricator of punch-type, 
used at each end. 89. Scaled burin, with three transverse spalls, possibly of fluted type. 
40. Scaled burin, showing re-struck spalls. 41. Scaled burin. 42-46. Bondi points trimmed on 
one edge. 47-48. Bondi points trimmed on one edge and of Woakwine variety. 49. Oblique 
trimmed blade. 50-52. Bondi points trimmed on two edges of thick margin. 63-^8. Microtiths. 
63. Elonera adze-flakes of quartz, type iii. 54-66. End scrapers. 57. Bipolar flake fabricator, 
punch-type, used at both ends. 58, Concave end scraper. 59. Large slice trimmed on one end 
and chord. 
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have ptevioQsly suggested (McCarthy, 1943, p. 130). The four specimens recovered are 
from layer C. Two are crescentic blades 4 and 5 cm. long, heavily worked on both 
lateral margins, one is a narrow keeled blade, 4 cm. long, used at one end and use- 
polished on one lateral margin, and the other one is a blade, 3*5 cm. long, used at both 
ends. 

TJnuned )lafcefi.-~Among the unused flakes and blades are 28 with a faceted butt Most 
of them are narrow blades but some are of the slender point type. 

Peboussion Stones. 

These comprise five oval pebble hammerstones, from 5'5 to 10 cm. long, used lightly 
on parts of their margins and one on one surface in addition. One is made of quartz. 

Microliths, 

Blocks ,—Two have a concave 1 and 1-5 cm. wide and 3 mm. deep, and two have 
convex working edges. One of the latter is a thick semi-discoidal scraper. They are 
from 2*5 to 3 cm. long. 

Elouera adze-flake (Figure 63).—The only example is of quartz, 2-7 cm. long, of 
type iii, and its outer face is cortex. 

Scrapers .—The side scrapers comprise three flakes and two blades, one of the latter 
has a use-polished edge on a very thin margin, one is steep-faced, and one is trimmed on 
the inner face. There is one double side scraper on a thick flake. They are from 
1’8 to 3 cm. long. 

The end scrapers (Figs. 64-56) consist of 4 thumbnails with a trimmed semi-discoidal 
margin, whilst the trimmed end is convex on 3, straight on 2, and steep-faced on 1. 
They are mostly short blades, three of which are keeled, and one has a faceted butt. 
They are from 1*8 to 2*95 cm. long. There are also two oblique trimmed blades 3 cm. 
long. 

There are two discoids, 2 and 2*6 cm. in diameter, from layer C, and one of them is 
reverse-trimmed. 

The concave (Fig. 68) and nosed kinds are well represented, as in the larger normal 
flake and blade scrapers. They are mostly short blades and irregular flakes 2*5 to 

3 cm. long. Four possess a concave from 1 to 1’5 cm. wide and up to 3 mm. deep, one 
has two similar concaves, and one has a concave 1 cm. wide and 2 mm. deep on the end 
and a scraper edge on the other margin. One is a side and end scraper with a small 
nose and concave on the end, and another one has a rounded nose between two concaves 
7 mm. wide and 2 mm. deep. They are from 2*3 to 2*8 cm. long. 

Knives ,—There are six blades from 2 to 3 cm. long bearing primary knife use, and 
one has a bi-scaled saw-like edge. One has a faceted butt. Five are narrow blades and 
one a broad one. 

Burins .—One 2-8 cm. long, with plain platform, has a transverse working edge 

4 mm. wide and a faceted butt. The scaled series comprises one with a concave and 
one with a convex platform, with one and two opposing spalls respectively forming 
working edges 5 and 8 mm. wide. One is a double with a concave scaled and a plain 
platform, both with one opposing spall and working edges 4 mm. wide. They are 
2*8 and 3 cm. long. 

^epmcnf.—One example (Figure 80), 3-3 cm. long, is steeply trimmed right along 
the inner edge of the outer margin, and lightly bi-scaled on the chord as though used for 
cutting. 

Flake Fabricators (Figure 67).—These comprise one used on one lateral margin 
and six punch-type used at both ends. Five of the latter are quartz bi-polar struck 
blades. They are from 2 to 3 cm. long. 

Composition of the Bondaian Industry, 

It will be seen from the above description and the table that the Bondaian point is 
the outstanding specialized implement in the Bondi industry at this site, being abundant 
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throughout layers A to C. The Elouera adze-flakes and the flake-fabricators are scarce 
in these layers. Nuclei with one striking-platform, or two at opposite ends, are 
predominant. They are either cortex-backed or knapped ,all round, have a pointed, 
rounded cortex, chisel or flat base, and a flat, dished, plain or faceted striklng-platfofm. 
Right-angled platforms are uncommon, whilst alternate and compound platforms are 
unrepresented. Blocks are scarce, whilst slices and long blades are absent. The side, 
concave and nosed scrapers are the commonest kinds; knives and burins are well 
represented. Among the microliths the side, end, concave and nosed scrapers are the 
commonest varieties; Elouera adze-flakes, flake-fabricators and burins are rare. 

The Bondi points were met with at a depth of from 71 to 76 cm. in the greater part 
of the deposit, and in one part at 91 cm. From the wall of rocks in the front to the back 
wail of the rock-shelter the Bondaian industry was almost a level deposit and from 
west to east it varied only a few inches. The points were the most important implement 
of the natives who first occupied the rock-shelter, and remained so for an appreciable, 
but at present immeasurable, length of time. 


TYPES. 

BONDAIAN 

INDUSTRY. 

ELOUERAN 

INDUSTRY. 

OUT¬ 

SIDE. 

Nuclei: 

One striking platform . . 

A. 

B. 

10 

C. 

•JO 

Totals. D. E. F. 

I. CoRoiD Implements. 

61 24 11 

Totals. 

38 

8 

Two striking platforms — 

At opposite ends 

y 

22 

46 

77 

24 

12 

2 

38 

5 

At right angles. 

2 

1 

6 

9 

3 

5 

1 

9 

1 

Alternate platforms 

.. — 

— 


_ 

5 

1 

3 

9 

Indiscriminate platforms 

.. — 

— 

— 

— 

1 

1 5 

3 

19 

9 

Ke-directlng flakes 


7 

8 

18 

5 

1 

1 

7 


Blocks. 


2 

2 

11, Knapped Implements. 

4 6 _ 

6 


Slices. 

.. — 

2 

— 

2 

2 

1 


3 

1 

Worimi cleaver. 

.. — 


_ 

_ 

1 

_ 

_ 

1 


Bong blades . 

.. — 

— 

— 

— 

1 

_ 

_ 

1 


Normal flakes and blades- - 
Kloucra adze-flake 

1 

1 


- 

00 

5 

4 

39 

4 

Scrapers— 

Side . 

2 

- 

- 

14 

16 

10 

7 

33 

4 

Side and end 

. . - - 

1 

. — 

1 

_ 

_ 

_ 


2 

Double side . 

. . — 

— 

4 

4 

6 

_ 


6 


End . 

4 

1 

1 

6 

2 

_ 

_ 

«> 


Semi-discoidal. 


— 

1 

1 

_ 

_ 

__ 

_ 

_ 

Concave and nosed . . 

i 

4 

r> 

1:5 

14 

2 

2 

20 

1 

Knives and saws. 

1 

10 

2 

23 

12 

10 

1 

23 


Use-polished edges 

. . — 

- 

— 

4 

— 

— 

_ 

8 

2 

IMercers . 

. . — 

-- 

— 

— 

1 

— 

— 

1 

_ 

Burins— 

Plain platform. 

1 

4 

2 

7 

1 


1 

2 

1 

Scaled platform 

i 

2 

6 

9 

1 

— 

1 

2 


Flake fabricators— 

General . 



2 

2 

0 

0 

3 

8 

3 

Punch-type . 


— 

2 

9 

6 

4 

3 

13 

Uondi points. 

•. . 42 

58 

86 

1S6 

— 

— 

_ 

_ 

2 

Microliths— 

Blocks . 


2 

2 

4 






Elouera adze-flake 

. . — 

1 

— 

1 

10 

9 

15 

34 

11 

Scrapers— 

Side . 




6 

10 

14 

16 

39 

11 

Side and end . 

, . — 

— 

— 

— 

2 

2 


4 


Double side . 

. . — 

— 

— 

_ 


2 

1 


1 

3 

End . 

1 

4 


10 

_ 

1 

1 

2 

Discoidal . 

. . — 

— 

2 

2 

_ 


_ ^ 

# 


Concave and nosed .. 

1 

7 

2 

11 

4 

6 

6 

16 


Knives and saws. 

. . — 

4 

1 

5 

2 

6 

3 

11 

3 

Piercers.. 

, . — 

— 


_ 

_ 

1 

1 
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A. 

Burins— 

Plain platform.— 

Scaled platform .— 

Flake fabricators— 

General .— 

Punch-type . 2 

Geometrical— 

Segment .— 

Oblique trimmed blade 1 

Bi>marginal point .— 

Axe-heads— 

Windang type .— 

Pebble type.— 

Biface coroid.— 

Bufpa-knives .— 

Biface pebble axe-blanks — 

Hammerstones. 1 

Pieces of red ochre.— 


B. C. Totals. D. E. P. Totals. 

IJ. Knappbid Implkmentk— Continued . 

12 3 1—1 

1—1 1 6 10 

2 2 G 8 35 24 

— 12 — — — 

III. Edge-Ground Impuombnts. 

_ — 4 1 — 

IV. Percussion Stones. 

2 2 5 2 2 — 

V. Miscellaneous. 

_ — 2 2 — 



Eloueran Industry. 

CoROii) Implements. 

Nuclei. 

(a) One striking platform (Figures 14-21).—Among the 28 cortex-backed nuclei 
20 possess plain and flat, 2 plain and dished, 3 a dished and faceted, and 3 a cortex 
striking-platform. Fifteen of these have a pointed, 6 a rounded cortex, 4 a chisel or 
keeled, and 2 a flat distal end. On two the latter end is splintered and battered as 
though they had been knapped on an anvil-stone. Most of these nuclei are compara¬ 
tively broad and flat, but not very thick, whilst some are long and narrow. They display 
both convergent and vertical flake-scars. 

Among the 10 prismatic nuclei knapped all round 9 have a plain and flat, and one a 
plain and dished, striking platform. Six have a pointed and 4 a chisel or keeled end. 
Two of these are conical nuclei only 2*5 cm. high, one with prominent spurs around its 
margin, whilst its platform is dished on one side by the removal of a re-directing flake. 

One is a jasper pebble with a rounded end, and a reverse-worked striking platfoi m 
at the other end with angles of 90°. 

There are two quartz nuclei of prismatic form, 2 and 3*6 cm. long. One chert 
nucleus has two deep and truncated flake-scars across its striking-platform at right 
angles to the knapping edge to form a dished platform. One is a secondary nucleus 
3 cm. long. 

There is one triangular nucleus 3 cm. long with a flat striking platform and its 
distal end is splintered as though from an anvil during knapping. 

The nuclei with one platform range from 2 to 5 cm. long, one being 7-9 cm.; 20 are 
3 cm. and under and thus of microlithic size. 

The angles of the striking-platform and knapping face are as follow; 61 to 66°—3; 
66 to 70°—2; 71 to 76°—3; 76 to 80'^—8; 81 to 85°—3; 86 to 90°—7. 

(b) Two platforms at opposite ends (Figures 22-23).—There are 26 cortex-backed 
nuclei, of which one has one and one has two dished and faceted, 8 have flat cortex, and 
the balance have plain and flat striking platforms. Two have a chisel, and the others 
a flat distal end. 

Among the 12 prismatic nuclei knapped all round there are 6 with a dished, 2 with 
a dished and faceted, and the balance with plain and flat striking platforms. Two of 
these are chisel-ended, and the others are flat-based. 

The ^at and dished platforms occur in various combinations of two dished, a flat 
and a dished, or two flat together. In regard to the flat-based variety the same remarks 
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apply to the nuclei in this industry as in the Bondi industry, the actual angles varying 
from 90° to 80° and lower. One small nucleus has a concave working edge at one end. 
One prismatic example, 4 cm. long, has a heavily step-chipped gouge-shaped distal end 
due to use. There are two nuclei with knapping faces only 3 cm. high, two cortex 
platforms at 80°, and cortex back. One flat-sided nucleus has two platforms on one 
lateral margin at an angle of 80°. There are four elongate quartz nuclei 4-5 cm. long 
with a rough cortex platform at each end, and three narrow prismatic quartz nuclei 
2*5-3 cm. long evidently knapped by the bi-polar method. 

There are 17 nuclei between 2 and 3 cm. long, and the balance are up to 5 cm. 

The angles of the striking-platform and knapping face are as follow: 61 to 65°—1; 
66 to 70°~1; 71 to 75°—3; 76 to 80°—4; 81 to 85°—9; 86 to 90°—3. 

(c) Two platforms at right angles (Figure 24).—Most of these nuclei have a 
concave flake-scar as the second platform, which is thus a dished one. A narrow flake- 
scar runs from one lateral margin across the striking-platform of one secondary nucleus. 
The largest nucleus is a roughly prismatic cortex-backed example 6*5 x 5 x 3 cm. in size, 
with a cortex platform on its longest margin at an angle of 86° to the knapping face, and 
a dished platform at right-angles to the cortex platform; the distal end is splintered and 
crushed as though from use on an anvil during knapping. Two are 2*5 and 3 cm., the 
others from 4*5 to 6*5 cm. long. 

(d) Alternate platforms (Figure 25).—This method of knapping is represented on a 
small number of nuclei, as is usual in New South Wales industries. Most of the 
specimens are roughly worked in poor material. Two elongate pebbles, 4*5 and 7*5 cm. 
long, have been developed from single-platform nuclei into the alternate type. Five 
examples, all 4 cm. long, are oval biface discoids, and one of them is a thickish piece. 
The flake^cars are mostly short and broad but some are long and very narrow. 

(e) Indiscriminate platforms. —There are many quartz nuclei of this kind in layers 
D to F, and they range from pieces 2 cm. long to pebbles 5 cm. long, with one 10 cm. 

Re-Directing Flakes. —The seven specimens found range from slender edge-blades 
(which are sometimes mistaken for points or abrupt-trimmed blades) up to 4 cm. long 
to blocks from 4 to 6 cm. long. 


Knapped Implements. 

Blocks. —In this industry, consisting of small implements, the blocks are few in 
number. One, 5 cm. long, is a side-blow flake with a trimmed convex end, and one, 
3*5 cm. long, has a shallow concave at each end. 

Slices. —These, too, are few in number. Two are side-blow flakes 12 x 11 cm. x 4 cm. 
and 11 X 8 X 3 cm. in size, with convex edges used for cutting purposes. One is a split- 
pebble slice 12 X 7 X 1-8 cm. in size with flaking on the margin of the cortex face. 

Worimi cleaver (Fig. 110).—A flne example was recovered from layer D, and it is 
the only specimen from the site. It is 20 x 6 x 6 cm. in size and 2 lb. 6 oz. in weight, 
with the point of percussion at the junction of the three surfaces at one end, that is, 
on the corner of the chord. The outer face is of cortex, the inner face a flat cleavage 
surface, the inner edge of the thick back is crudely trimmed along the lateral and 
convex end margins, both of which also bear evidence of percussive use. The straight 
chord is use-polished in the middle, particularly on the inner face, and the edge is 
slightly rounded or blunted as a result. It is made of a grey hornfels and resembles 
very closely examples from workshops on the north coast of New South Wales 
(McCarthy, 1941, p. 24, PI. vi, fig. 11, and 1947). 

Long Blade (Figure 79).~A unique chert blade from layer D is worth special 
mention. It is 8*8 cm. long, has a median ridge or keel from end to end •of its outer 
surface, and a cortex striking-platform. It is trimmed along one lateral margin, on 
which there are five concaves from 7 mm. to 1*25 cm. wide and up to 4 mm. deep, and 



Figures 60*91. Eloueran Industry. 

60, JSlouera adze-flake of type i, scraper use on chord. 61. Elouera of type ii, use-polished 
on chord. 6^^ Broad Elouera of type ill. 63. Elouera of type I, use-polished right along straight 
chord. 64, Elouera of type lii, use-polished right along convex chord. 65. Lateral concave 
scraper. 66* Double-side scraper. 67. End scraper. 68. End concave scraper. 69. Lateral 
concave scrapar. 70. Scraper with concaves and nose on lateral margin. 71. Scraper with two 
noses and small concave on end. 72. Piercer. 73. Knife. 74. Blface flake fabricator used on 
both lateral margins. 75. Biface coroid fabricator. 76. Bipolar flake fabricator of quartz, 
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around the convex distal end to form a large but shallow concave 4 cm. long at the end 
of the other margin. Some of the small concaves are worked from the outer face 
and some from the inner face. 

Normal Flakes and Blades. 

Elouera adze-flake (Figures 60-64).—This implement out-numbers all other types 
in the normal flake and blade group in this industry. Thirty-four of the examples are 
less than 3 cm. and 39 more than this length. The latter series consists of 22 of type i, 
8 of type ii, and 3 of type iii, there being six broken and indeterminate specimens. 
Twenty-nine are abrupt-trimmed on one edge, which is the inner edge on the great 
majority, and 9 on both edges, whilst one is untrimmed, on the thick lateral margin 
or back. Seventeen are scraper-trimmed, 9 bear knife or saw use, 7 are use-polished, 
and 6 are unused on the chord. The chord is straight on the majority but varies from 
convex to shallow concave on the others. Among the use-polished edges five are 
straight and 2 convex, and on 6 of them the polishing is on an edge trimmed on one or 
both facets, but the remaining one has a perfectly straight smoothed edge. In shape the 
elouera are mostly elongate blades, but they range from slender to broad, from thin to 
thick, and from blades to almost semi-circular flakes. Ten are straight on both ends. 
One has a faceted butt, and one has a chisel-edge on the distal end. One has a very 
thick trimmed back and the two flat cleavage faces forming Its inner and outer faces 
meet in a straight unused chord; this example is in every respect similar to the Merna 
Wadna adze-flake (McCarthy, 1946, pp. 27, 29, Fig. 109). 

Scrapers (Figures 65-72).—The simple side scraper is in the greatest numbers in 
each layer. One is a pointed blade 4 cm. long with a convex lateral working edge. 
Most of them are blades. Three from layer E are inverse-trimmed, and one is a cortex- 
backed asymmetrical blade. None have a faceted butt. They are a poorly developed 
series from 3*1 to 5*5 cm. long. Among the double side scrapers is a triangular flake 
3*25 cm. long, and three reverse-trimmed blades from 3*5 to 6 cm. long, a blade 4 cm. 
long with a faceted butt, and two flakes 3*5 and 5 cm. long. The end scrapers comprise 
two flakes 3*6 cm. long with a convex working edge. 

The concave scrapers are also abundant as this kind of working edge is of funda¬ 
mental importance to a people with round-shafted wooden weapons. The specimens 
include a miscellaneous series of rough blades and flakes from 3*2 to 6*6 cm. long. The 
concaves range from 5 mm. to 2*5 cm. wide and up to 5 mm. deep. Two bear a butt 
concave 1 and 1*5 cm. wide and both 5 mm, deep, and on one of them the concave is 
worked inwards on its striking-platform. The concaves are usually on a thick margin 
but one is on a thin distal end of a blade. Two have two concaves 1 and 1*6 cm. wide on 
their lateral margin, and the concave is on the end of 7 specimens, including the two 
largest pieces. There are three nosed scrapers, one a blade with a tiny rounded nose 
between two concaves on its distal end, one a thick flake 4 cm. long with rounded noses 
6 mm. long and 1 cm. wide at their base, and 4x8 mm., separated by deep concaves 
1 cm. wide on one end, and one a narrow blade with a pointed nose-like piercer 2 cm. 
wide beside a concave on the corner of one end. They are from 3*5 to 5 cm. long. 

Knives and saws (Figure 73).—The 23 specimens are all blades excepting two 
flakes, and are from 3*2 to 6 cm. long. Three have a faceted butt which is unusually 
heavily trimmed on one of them. The lateral margin used for cutting may be a straight, 
convex or shallow concave edge, and its use ranges from light primary scaling to a well- 
marked bi-scaling. None are serrated. 

punch-type, used at both ends. 77. Flake fabricator used on both lateral margins. 7^ 
MIcrolithle Elouera of type il, scraper use on chord. 79. Blade with trimmed convex end and 
series of small reversed concaves on lateral margin. 80-91. Microlitha, 80. Elouera adze-flake 
with concave working edge on chord. 81. Lateral concave scraper. 82. Side scrapftr. 83. Side 
scraper trimmed on inner face. 84. End scraper. 86. Double side scraper, reverse trimmed. 
86. Scaled burin. 87. Burin with plain platform. 88. Bi-marginal point. 89. Bipolar flake 
fabricator used on four margins. 90-91. Bipolar flake fabricators, punch-type, used at both ends. 
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Burins, —One is a flake 4*5 cm. long from layer F with a plain platform and a 
working edge 8 mm. wide formed by three spall-scars. There are three utilized 
burins with working edges 3 mm. wide formed by a single spall. One thick flake 
3*5 cm. long has a small rounded nose between two concaves 1 and 1*5 cm. wide on 
one lateral margin, and a single spall forms a working edge 3 mm. wide on the 
other margin at the distal end. 

Flake-fahricators (Figures 74-78).—The high ratio of these implements in this 
industry is notable. Five are bi-faceted on one lateral margin and three on both 
margins. One of the latter is a thick piece 3-25 cm. long that is undoubtedly a 
fabricator, and two are thin flakes. The punch-type is represented by 13 specimens, 
several of which are quartz bi-polar blades, and others are cortex-backed. They 
vary from thin to comparatively stout pieces, and some are used at one end only. 
The working-edge is gouge-like on some examples. 3-25 to 4-26 cm. long. 

Micboliths. 

Nuclei, —These are included in the general description of the normal flake and 
blade cores. 

Blocks. —Each of the three examples, which are from 2-5 to 3 cm. long, possesses 
a small concave on its end or lateral margin. 

Elouera adze-flake (Figure 80).—Among the 34 specimens 21 are of type i, 6 of 
type ii, and 7 of type iii, a ratio which differs slightly from that of the shell-midden 
workshops on the south coast of New South Wales (McCarthy, 1943, p. 132). Twenty 
are trimmed on the inner edge and 14 on both edges of the thick margin or back. 
Twenty-two are scraper-trimmed, 7 bear signs of cutting use, and 5 are unused on 
the chord. Three bear a concave on the chord. Including one 1-5 cm. wide and 3 mm. deep, 
and a small reverse-trimmed concave 1 cm. wide. Several bear a small concave on 
the inner edge of the back. One 2*8 cm. long is a stout example worked on both 
edges of the back, of which the inner edge is a long shallow concave with a humped 
nose on one corner and a piercer-like projection on the distal corner of the chord. They 
are all elongate blades, excepting one broad flake, and range from 2*5 to 3 cm. long 
They do not resemble the geometncal segments in workmanship. 

Scrapers (Figures 82-85).—There are 39 side scrapers from 2 to 3 cm. long, consisting 
of 11 irregular flakes and 28 blades. The trimmed edge on some is a long shallow 
concave. Three blades are inverse-trimmed and there are two double-side reverse- 
trimmed blades. Some of the blades are cortex-backed and asymmetrical. One is a 
narrow abrupt-trimmed blade, three are keeled side and end scrapers, and one has a 
faceted butt. Among the end scrapers are two triangular flakes abrupt-trimmed on their 
wide distal end, being of a type common in the Bathurst district (McCarthy, 1943, p. 206, 
Fig. 25). 

Among the 16 concaves (Figure 81) are 12 narrow and medium blades and 4 flakes. 
The majority possess one concave only, but some have two, and they range In size from 
5 mm. to 2 cm. wide and up to 4 mm. deep. One has a long shallow concave along one 
margin. One has a faceted butt. They are from 1*8 to 2*9 cm. long. One has a nose 
between two concaves 1 and 1*5 cm. wide and 2 mm. deep on its distal end. The concave 
working edge is usually steep-faced on a thick edge. 

Knives and saws. —All but two are from narrow to medium blades. One is heavily 
bi-scaled along its working edge, and one has a crudely serrated edge. The cutting 
edges are either straight or convex. From 2 to 3 cm. long. 

Burins. —In layer F were found two examples. One (Fig. 87) is a blade 3 cm. long on 
which the plain platform is the striking platform of the blade, and its working edge, 
5 mm. wide, is formed by a single spall. The other one (Fig. 86) is a triangular flake 
2 cm. long with a convex-scaled platform and a working-edge 4 mm. wide formed by a 
single spall. The burin from layer D is a thick flake 2*98 cm. long with a small platform 
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at one end, a working edge 6 mm. wide, and a trimmed lateral margin below the short 
8pall>scar. 

Bi-Marginal Point (Figure 88).—One example 2-5 cm. long, with a broad rounded 
butt end, and a short oblique distal end. The margins are not trimmed right along to 
the butt. 

Piercer .—narrow blade 2-6 cm. long with a short piercer at one end and two 
concaves almost 1 cm. wide on the same margin. 

Flake Fabricators (Figures 89-91).—There is a surprisingly high number of these 
less than 3 cm. long, and the punch-type is the commoner kind. Eleven are used on one 
lateral margin, sometimes on one surface only, and 6 on two margins, 3 on one lateral 
margin and one end, one on two lateral margins and end, and two on one end. They 
consist of flakes and blades, mostly rectangular in shape, many of which are trimmed 
on both inner and outer face. They range in size from 2*5 x 2 x 1 cm. to thin blades 
2-6 long and 1*26 cm. wide. Three are of quartz. 

Among the punch-type 14 are used at one end, 20 at both ends, one on three margins 
and one on four margins. One-third of them are quartz, and one-third are obvious 
bi-polar flakes. The punch-type consists of elongate blades, approximately rectangular 
in shape, from 7 mm. to 2 cm. wide, thick at one end or in the middle, and a small 
number are very flat, thin blades. One is a nucleus 3 cm. long, with two striking- 
platforms at right angles, and each gouge-like working edge is heavily splintered and 
battered by use as a fabricator. They range from 1*7 to 3 cm. long. 

Many of these trimming flakes are faceted all over both surfaces. The working- 
edge may be straight or gouge-like, and it varies considerably in strength among the 
range of specimens which may be thin and frail or fairly stout and strong. 

Percussion Stones. 

The small number of hammerstones in the industry is surprising. Two are 
oval quartz pebbles, 4 and 4-5 cm. long, used at each end, and one is an oval pebble 
7 cm. long by 2*5 cm. thick used on its lateral margin only. They are all lightly 
worked. The finest fabricator (Figure 106) is an oval pebble 14 x 8 x 4 cm. in size, 
with a trimmed biface lateral margin along its thinnner side on which the edge is 
battered from percussion use. 


Edge-Ground Implements. 

Axe-Heads. 

Windang Uniface pebble axe .—One example from layer D is elongate-oval and 
stiaight-sided in shape, and is 12 x 6 x 3 cm, in size and 12 oz. in weight. A strip 
has been broken off right along one lateral margin. This axe-head is ground on both 
facets at a steep angle, and bears percussive marks on its butt and two anvil-pits on both 
surfaces adjacent to the convex blade. 

One end of a pebble, 9 cm. wide and 4 cm. thick, is flaked on one surface round Its 
margin, and it has a use-polished area opposite it on the end of the other cortex surface; 
these two facets form a straight edge. Although not actually ground, this implement no 
doubt served a similar purpose to the Windang axe-heads. 

Pebble axe-heads .—There are two from layer D and one each from layers E and P. 
They are from rectangular to elongate-oval in shape, and are 9 x 6 x 2, 13 x 7 x 3, 
15 X 9-5 X 2-5 (Fig. 106), and 10 x 7 x 3 cm. in size, and from 14 oz. to H lb. in weight 
The ground facets of the convex blades form angles of from 70 to 90 degrees, being steep 
and well marked off from the cortex surfaces. The facets show striations due to the 
method of grinding which run parallel with the long axis of the implements.^ Several 
bear flake-scars at the butt-end and on the lateral margins, and the butt of one is 
lacking, due to percussive use. All bear the latter marks on the butt and one has two 

B 
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anviUpits on its butt. They all display percussive use on both surfaces, mostly near the 
blade, but on one in the middle, and it varies from a shallow bruising and gashes to 
deep anvil-pits. They are flat or slightly convex on both surfaces. 

A trlmm^ pebble axe-head fj oni layer D is oval in shape, 12-6 x 9 x 2*5 cm. in size, 
and 1 lb. in weight. One surface is almost wholly but crudely flaked, and also half of 
the other surface. The convex blade end has been trimmed preparatory to grinding the 
facets but the latter proce.ss has only just been begun on one facet only. 

Biface coroid axe-hrad. —One fine example (Fig. 104) of the type was found in 
layer D. It is elongate-oval in shape, 12*5 x 8*5 x 4 cm. in size and IJ lb. in weight. It 
is round in transverse section and bears percussive use on one suiface and on the flat 
butt. The ground blade is wide and convex. 

Additional axc-hcads. —It should be noted that about eighteen edge-gro*nd axe-heads 
were dug out of the western end of the deposit by collectors and we secured two more 
from the shallow deposit outside the cave. 

Bulga-knifr. —Only one complete example (Figure 108) was piesent. It is a typical 
elongate-oval segment 11 x 6-5 x 1*5 cm. in size. The ground blade is slightly convex 
and well made with the facets at a steep angle. One surface bears about a dozen fine 
parallel scratches 1 cm. long, and there are two on the other surface, one of which is 
5 cm. long. This example, and half of another one, each has one cortex and one 
cleavage surface, and they came from layer E. From layers E and D, however, we got 
two blanks of this implement. They are both side-blow slices with one cortex surface, 
and are 11 x 7 x 2*5 (Figure 107) and 7 x 5*5 x 1*7 cm. in size. The outer margin is 
trimmed to a crescentic shape. On one the latter margin is battered, and its chord is 
use-polished. 

Composition of the Eloueran Jndiistry,— lt will be seen fiom the description 
and table that the moat important specialized implements in the Eloueran industry are 
the edge-ground axes of Windang, pebble, and biface coroid types, the edge-ground 
Bi/lpa-knife, and the Elouvra adze-flake. The nuclei are the same as those in the 
Bondaian industry, with the addition of those with alternate platforms. It should be 
noted that the concave working edge is one of the most abundant types, indicating a 
wood-working industry of round-shafted weapons and other implements characteristic of 
all Australian aboriginal culture. There is one TTonwii-cleaver, blocks, slices and long 
blades are rare, simple side scrapers and knives are common, burins are poorly developed 
and uncommon, chisels aic abundant and use-polished working edge is fairly common. 
Microliths less than 3 cm. long are best represented by the side scrapers, Elouera adze- 
flakes and chisels. 


Specimens Found Outside the Cave. 

After completing the excavation within the cave, a section 1*4 metres wide was 
commenced on the outside. Almost immediately difficulties were encountered. Very large 
rocks occurred 30 cm. and more below the surface and these had to be removed to ascer¬ 
tain whether there was an occupational deposit beneath them. Bedrock was eventually 
reached at a depth of almost 2 metres, but the lower metre consisted of sandy soil in 
the crevices and was barren of implements. Implements were found to a depth of 
approximately one metre or less, and it was therefore considered unnecessary to remove 
the large closely-packed rocks deeper than half a metre in this outside area. There is, 
of course, no definite method of correlating the implements found outside with the two 
industries occurring within it, but from the general formation of the site it is considered 
that the greater portion of the outer deposit was built up after the deposit inside the 
cave had grown sufficiently to spread out over the platform of rocks. The implements 
from outside would, therefore, be grouped chiefly with the more recent or Eloueran 
industry, a conclusion supported by the presence of the edge-ground implements, and 
the relatively numerous Elouera. Moreover, one of the only two Bondi points found 
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here was from a depth of 33 cm., and the other one, found on the surface, was probablv 
di'opped by the collectors who dug out the western end of the cave. 

CoROiD Implements. 

Vniface Pebble Implements ,—A very weathered pebble, 9*5 x 7 x 2*5 cm., is crudely 
trimmed along the end of one surface. It is probably an axe-blank. 

Nuclei .—Among the single platform type, 4 are cortex-backed, 4 cm. long, and two 
of them are flat and not very thick. One is a fine example of the chisel-ended nucleus, 
3 cm. long, with a dished and faceted striking platform at 99° and the chisel end at 80°. 
One has a trimmed concave 1*6 cm. wide and 3 mm. deep. There are four prismatic 
nuclei knapped all round, one of which is a secondary nucleus. They all possess a plain 
platform, one of which is at an angle of 80°. One is 2-5 cm., and three 3-5 cm. long. 

Among the nuclei with two opposite platforms two are chisel-ended, 3 and 3*6 cm. 
long, one of which has a plain flat striking platform at an angle of 75°, and one a dished 
platform at 80°. Another one has both plain and dished platforms at 80°, with the flake- 
scars meeting in the middle of the knapping face. There are two quartz nuclei 3*5 and 
4'5 cm. long with cortex platforms at each end. Eight quartz pebbles are crudely 
knapped. 

The re-directing flakes cornpiise five bolcks with truncated flake-scars. 

Knapped Implements. 

Slices .—A side-blow slice, 10 cm. long, trimmed on the convex thick margin and 
showing chopper or scraper use on the chord, is similar in shape to the Bw^pa-knife. 

Normal Flake and Blade Implements. 

Eloucra adzc-flakcs .—There are two of type i, one of type ii, and one of type iii, 
from 3*3 to 6 cm. long. Those of type i and type ii are trimmed on the inner edge of 
the thick back, and the type iii specimen on both edges, and all have well trimmed 
scraper edges on the chord. The type ii example has a utilized burinate edge at the 
butt end and a shallow concave 1-3 cm. wide at the distal end. The largest specimen, 
made of grey oliert, has a bi-scaled saw edge on the chord, and a spall has been struck 
off one corner to form a utilized burinate edge 8 mm. wide. 

Scrapers .—The four side scrapei-s, 3*5 to 6 cm. long, consist of two blades and two 
flakes, one being a side-blow flake with a steep-faced working edge. The two side and 
end scrapers, 4 cm. long, are on one blade and a flake with a faceted butt. One thick 
flake 3*5 cm. long has a concave 1-5 cm. wide and 3 mm. deep. A broad blade 4-5 cm. 
long has a trimmed distal end and a use-polished lateral margin 3-6 cm. long. 

Burins.- -One with a plain platform, concave, with a single opposing spall-scar 4 mm» 
wide, and knife use on both lateral margins. 

Flake fabricators .—Only one example 3*5 cm. long used on one margin. 

There are two narrow blades, unused, with a faceted butt. 

Bondi Points .—The tw^o examph^s are 3-5 cm. long and partly trimmed on the inner 
edge of the back. Both have a faceted butt. One has three small concaves separated by 
rounded noses, which is unusually heavy trimming for these points. 

Hammer stone .—A round, flat pebble 5 cm. diameter and 1*5 cm. thick used lightly on. 
portions of its margin and one surface. 

Microliths. 

Eight eloucra of type i from 2-3 to 3 cm. long are trimmed on the inner edge of the 
thick back. The chord on four bears knife use and on three scraper trimming. One 
has a faceted butt. Three others of type I 2-5 cm. long are trimmed on both edges of 
the back and all bear scraper trimming on the chord. 
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The eleven side scrapers are from 2 to S cm. long. The end scrapers, with convex 
working edges, are from 2*5 to 3 cm. long, and a reverse-trimmed double-side scraper is 
a thin blade 2*5 cm. Igng. 

There are three knives from 2*6 to 3 cm. long. 

Among the flake fabricators are 7 punch-type used at one end, and 7 at both ends, 
whilst one is used on both lateral margins. Three of them are of quartz. They are 
from 2*3 cm. long. 

Edob-Gbounu Implements. 

Pebble axe-heads, —^An example rectangular in shape, 10*6 x 7*6 x 2 cm. in size and 
12 oz. in weight. It has rounded corners, is flat on both surfaces, has sharply angled 
facets on the blade, and bears percussive use on the butt and lateral margins. One 
of the lateral margins is trimmed from one side only. There are deep and extensive 
anvil-pits and percussive marks covering an area 4 cm. wide on each surface, adjoining 
the blade and exactly opposite each other. 

Windang uniface pebble axe-head, —An oval specimen (Figure 109), 12 x 7 x 2*6 cm. 
in size and 12 oz. in weight. It is flaked all round its margins from both sides and 
their edges are battered. A large flake has been removed by percussive use across the 
butt end. One surface is trimmed all over and the other only marginally. There are 
slight percussive gashes on one surface, and it is ground on both facets. 

Axe-blank, —An oval pebble (Figure 103) 15 x 10*5 x 3*25 cm. in size, marginally 
trimmed on both surfaces along the sides and one end. 

Axe-grinding grooves, —Several of these occur on a rock outside the cave. 

Technique. 

The nuclei (Figures 4-26), which are very small in average size, display a mixture 
of parallel and convergent flake-scars, without any emphasis on either type. Apart from 
the cortex-backed kind the nuclei are mostly straight-sided prismatic forms, and the 
pyramidal nuclei are represented by two small specimens only in contrast to their 
abundance at Singleton (McCarthy & Davidson, 1943, pp. 212-3, fig. 71). As the analysis 
of the striking-platforms demonstrated in both industries, the plain flat platforms are 
in the majority, whilst dished and faceted platforms are present in reasonable numbers. 
Nuclei with single platforms, and with two platforms at opposite ends, are in the 
absolute majority, alternate and right-angled platforms are uncommon, and compound 
platforms are absent altogether. Cortex platforms are few in number. Nuclei with 
pointed, rounded cortex, flat, chisel and keeled ends are all well represented. The 
chisel end is usually made by the removal of a single flake at a steep angle but on some 
nuclei this end is a keeled edge used as a second platform. On a small number of 
nuclei abrasions and splintering occur on an end opposite to a striking platform, 
indicating the use of an anvil in knapping, and the nuclei are so small on the average 
that this would appear to be the most practicable method of knapping them. There is 
very little trimming of the upper end of the flake-scars on the nuclei with a plain 
platform, although the spurs were removed on many of them. The short blows 
required, and the relatively thin flakes and blades removed, did not produce many 
troublesome spurs, so that on these nuclei the edge formed by the striking platform 
and knapping face is frequently untrimmed. Most of these nuclei, furthermore, are 
probably in the reject stage. 

The dished platforms are mostly formed by the removal of a single flake leaving a 
concave flake-scar, but on some the flake removed left a narrow flake-scar along one 
margin of the platform, or two flake-scars are present separated by a median ridge. 
The re-directing flakes thus vary from elongate narrow to thick block-like pieces. The 
striking-platforms are mostly elongate or rectangular, but half rounded and triangular 
shapes are common. 

The flake-scars on the nuclei are markedly narrow, although they are frequently 
short and broad. A high percentage of them failed to run the full length of the 
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knapping face even though most of the nuclei are only 2 to 6 cm. long. The angles of 
the striking platform and knapping face range on the average between 71® and 91®. 

Blades form the great majority of pieces struck from the nuclei. The following 
series of inner angles were obtained from the 242 flakes and blades possible to measure 
in both industries: 86 to 90®—3; 91 to 96®—0; 96 to 100®—13; 101 to 106®—17; 106 to 
110®—26; 111 to 116°—31; 116 to 120®—60; 121 to 126®—36; 126 to 130®—21; 
131 to 136®—6; 136 to 140®—!. Among the Bondi points the following result was obtained 
from measuring 79 with plain and faceted butts: 86 to 90®—2; 91 to 95°—4; 96 to 100®— 
17; 101 to 106°—19; 106 to 110®—23; 111 to 116®—11; 116 to 120®—3. 

Attention is drawn to the fact that the aeries of lower angles, from 86 to 106®, are 
mainly those of the pieces with a faceted butt. Even so, there is a remarkably low and 
consistent series of angles associated with the Bondi points. There are, it might be 
mentioned, in the Bondaian industry, forty pieces with a faceted butt among the normal 
flakes and blades and microliths, and thirty-four among the Bondi points; on the other 
hand, there are only five pieces among the flakes and blades of the Eloueran industry. 
The difference between the two industries is probably due to the point technique in the 
Bondaian industry. 

There are forty semi-salient and salient bulbs among the normal flake and blade 
implements from the two industries. 

In the Eloueran industry there is a very low ratio of quartz implements to the vast 
number of broken pebbles of this material. 

Van Riet Lowe (1946), in a recent paper, described the flake fabricators, so-called, 
as chisels made by the bi-polar method. He stated that a small pebble was held in a 
vertical position on a stone anvil and was then struck with a hammerstone. In this 
way, spalls or splinters were often simultaneously removed from both ends or poles of 
the pebble, as well as from both faces, ultimately leaving a sharply bevelled bifaced 
chisel-like edge, either straight or like a gouge. All the work is primary, and the 
shapes of the tools were arrived at by perfectly straight-forward direct rest percussion, 
and bipolar trimming. The term now generally applied to such tools is chisel, not 
scraper, which falls within the French descriptive term ciseau or under the generic 
term outils dcttilies. The bipolar technique is. of very widespread occurrence as a 
method of stone-fracture and stone-shaping common to many cultures and climes and 
not exclusively associated with any particular stone culture or time. The anvils and 
hammers are scarred, according to the amount of use. 

At the Lapstone Creek site these implements (Figures 41, 58, 75-78, 89-91) are 
either uniface or biface trimmed and used; some are made from tiny pebbles, and others 
are pieces of pebbles subsequently shaped by bipolar working. The anvil and hammers 
were chiefly edge-ground axes, although pebbles were also used, but they are scarce in 
both industries. The bipolar technique explains clearly the reason for the percussive 
marks in the form of patches of scars and pits on the surfaces of the axes and the 
battered nature of their lateral margins and butts due to use as hammers. These 
remarks apply, of course, to sites elsewhere, and it might be remarked that the elongate 
pebble hammer-anvils so abundant on coastal middens form perfect implements for use 
as anvils and hammers in bipolar knapping and trimming. Van Riet Lowe suggests 
no use for these chisels. I have previously considered them to be flake and blade 
trimmers but, judging from the small number associated with the Bondi lioints at the 
Emu site, it is improbable that they are point trimmers. They occur in large numbers 
with the elouera adze-flakes in the Eloueran industry and might have been used for 
retouching the working edge of this implement. 

Fauna. 

One surprising result of this excavation was the almost entire absence of animal 
bones and mollusc shells. In layer F in various parts of the deposit we obtained a few 
small pieces of bone only 2 cm. long, some of which are burnt fragments. There is also 
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a fragment of a fresh-water mussel shell (Unto sp.) and two complete snail shells 
(Strangeata strangei and Meredolum depressum) from layer F. Layer E yielded several 
more fragments of burnt bone. No shell or bone implements were found. Therefore 
a list of the foods of the inhabitants of the rock-shelter cannot be made. 

III. Comparison of the Bondaian and Eloueran Industries. 

The similarities in these two industries are: (a) The same kinds of nuclei and 
knapping techniques, although the faceted butt technique was used more commonly to 
produce the Bondi points in the earlier industry than it was in the later industry: 
(h) a similar range of scraper and knife flakes and blades; (c) a scarcity of blocks, 
slices and long blades; (d) the presence of the use-polished working edge; (e> the 
presence of vast numbers of thin and small scraps and flakes which might have been 
used as ‘‘barbs" on the death-spears (Hunter, 1793, p. 496) which were used in this area. 

The differences are marked and of great importance in the study of Australian 
prehistory. The edge-ground implements—^axe-heads and Bwlf/a-knife—and the Worimi 
cleaver occur only in the Eloueran industry, the elouera and trimming flakes are both 
abundant in the Eloueran industry and uncommon in the Bondaian industry, and the 
Bondi point is restricted entirely to the Bondaian industry. 

Among the microliths the same kinds of flake and blade Implements as given above 
for the larger normal series, are most abundant in the two industries, but here, too, the 
elouera and trimming flakes are plentiful in the Eloueran industry and uncommon in the 
Bondaian industry. Furthermore, 125 Bondi points out of 182 are less than 3 cm. long 
in the Bondaian industry. Only one geometrical microlith was found, it being a segment 
in the Bondaian industry in which were also present a few thumbnail and discoidal 
scrapers and oblique trimmed blades. Trapezes and triangles are entirely lacking. 

In regard to material there is a gradual change from an abundance of grey to 
green cherts and quartzites, with a very small amount of quartz, in the Bondaian 
industry, to an enormous increase in the quantity of knapped quartz pebbles and flakes 
although very few of the latter show any signs of use. Most of the materials are derived 
from either the ancient beds of the Nepean River on the side of the Mountains, or from 
the pebbles in the existing river bed.. One implement, a flake of silicified wood, might 
have come from the coastal middens between Bondi and Bellambi, from thirty to fifty 
miles away, where this material was commonly used. In the Bondi industry a few 
elouera and points are made of a light-grey chert similar to that used in the Hunter 
River basin, but it is of local origin. 

The cultural development that took place at this site is difficult to interpret. There 
is no evidence to indicate a break in the occupation. The change, however, involved 
entire abandonment of the Bondi point, the greater use of the Elouera adze-flake, knives 
and trimming flakes, and the adoption of the edge-ground axe and Bulga-knite. At 
present I cannot perceive any relationship in form or function between the edge-ground 
implements and the Rondi-point, or, on the other hand, between the latter and the 
Elouera adze-flake, in function. It is surprising to note, furthermore, that no choppers 
occurred in the Bondaian industry. If the Bondi point was a dual spear-barb and point, 
as I believe it was (McCarthy, 1943A, p. 149), then it might have been replaced by a 
wooden barb, but none of these were found, or by the thin flakes of stone and shell with 
which the death-spear was armed. Obviously, as I have shown (McCarthy, 1940, p. 262), 
the edge-ground technique was in process of diffusion in Australia, but for some reason 
it was accompanied at this site and probably elsewhere by an elaboration of the use of 
Elouera and trimming flakes. 

IV. Aboriginal Rei.tcs in the Emu Plains-Castlereagh Area. 

Within a comparatively small area occurs an interesting series of other relics left 
by the aborigines, and their relationship to the Bondaian and Eloueran industries is 
important. 
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i. Surface Workshops. 

The most important sites (Figure i, No. 2) are extensive workshops for the production 
of uniface pebble implements, edge-ground axe-heads and Bw?pa-knives, all of which 
have been collected on the surface or turned up by the plough on the rich farming and 
dairying flats in this area. I have, fortunately, been able to examine a large series of 
these implements comprising 46 in the Australian Museum, 106 in the C. C. Towle 
Collection of Stone Implements (Australian Museum), and 268 in Mr. G. Bunyan's 
collection. Thorpe and Stanley (1928) gave a brief description of the workshops and 
some of the implements. The main site is an extensive area at Castlereagh which 
extends for half a mile along and back from each bank of the river, in the bed of 
which is an inexhaustible supply of pebbles. There are four other workshops to the 
south, as shown in Figure 1, and one of these is traversed by Lapstone Creek just below 
the rock-shelter. The most favoured material among the Nepean pebbles for the large 
implements is hornfels, although a wide range of other stones is present. Axe-heads of 
the same kinds occur in the whole of the area eastward to the coast but they are not 
included in this study. 

i. Uniface pebble axe-blanks .—These are classified according to the amount of 
trimming. 

(a) End (Figure 119).—Sixty-nine specimens ranging from 9-5 x 5*5 x 1*25 to 
23 X 11 X 4 cm. and from ^ to 3 lb. in weight. Thirteen only bear signs of percussive 
use as hammerstones on the butt. One bears use-polishing on both facets of its trimmed 
end. On most of them the trimming appears to be for the purpose of eliminating the 
thick edge that would otherwise have to be ground away in the making of an axe-head, 
and on several, specimens the trimming is taken back to the middle of the pebble. 
There are eight large examples in the series. One (Figure 120), 17 x 14 x 4*5 cm., 
3§ lb. in weight, has a very thick end on which the trimmed edge is pointed in the 
middle, the butt is hammered, and it appears to have been used as a chopper. Another 
one, E.33235, figured by Thorpe (1932, PI. ix, fig. 5), is 18*5 x 10*5 x 5*75 cm. and 3 lb. 
4 oz, in weight. 

(b) Lateral (Figure 116).—Seven examples ranging from 9*5 x 5 x 1*5 to 18 x 10 x 
3*5 cm. and from 5 oz. to 21 lb. in weight. The smallest one (Figure 117) is a thin flat 
pebble with a concave working edge 4 cm. wide and 1 cm. deep. 

(c) Lateral and End. —Forty-two specimens ranging from 11*5 x 8 x 2 to 18 x 15 x 2 
cm. and from 1 to 3 lb. in weight. Nine of the series are large in size. One (Figure 121) 
is trimmed right along both lateral margins, one on one lateral margin and both ends, 
and one is semi-biface trimmed. On two specimens the thicker butt end is trimmed 
instead of the usual thinner end of the pebble. The trimming is mostly steep-faced 
in nature. Eight are trimmed on one end and one lateral margin, 14 on one end and 
half-way up both lateral margins, and 16 on one end and right along both lateral 
margins. One is an elongate narrow example, 15*5 x 7 x 3 cm., and of an uncommon 
type. Four are hammered on the butt. 

(d) Uniface. —Nine specimens forming a mixed series. One oval example 
(Figure 118) 14*5 x 10 x 2*5 cm. and IS lb. in weight is flattened and not very thick, 
has a trimmed oblique edge at one end, and the trimming all round its margins has left 
an island of cortex in the middle. Two others of similar type are 14 x 9 x 4 and 
17*5 x 12 X 3 cm. in size and boar percussive marks on one surface. Two specimens have 
been formed by the removal of a large slice, leaving a narrow band of cortex at one end, 
and their margins are trimmed. Three examples are flaked all over one surface. Two 
of them have steep-faced margins. The third one is a true Bumatra-iypQ, 12 x 7*6 x 4 cm., 
oval in shape, amygdaloid in form with a high crown at one end; its edges are trimmed 
all round, and are well used, particularly the straight edge at the thick end. The 
occurrence of this specimen might be merely fortuitous and of no cultural^inportance, 
but on the other hand it may indicate the possibility of the existence of the older 
Kartan unlface pebble culture in this area. 
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(e) SpliPpehble Slices. —Eleven specimens, one of which is broken at one end, 
ranging from 11 x 9*5 x 4 to 15 x 14 x 4 cm., and Irregular in shape. One is trimmed 
along .the straight end and lateral margin, two on both lateral margins and convex end, 
two on both lateral margins, two on one straight lateral margin, and three (Figure 115) 
right around. One of the latter is pseudo 8umatra-t}[pe in appearance. Several of them 
are similar in form to the Bulga-knUe and are probably blanks. 

if) Worimi Cleaver. —A large and thick slice with outer cortex and inner cleavage 
faces. It is 18 x 10 x 5-5 cm. The outer edge of its thick back is worked right along 
the lateral margin and both ends, and its chord is steeply trimmed. 

ii. Edge-ground Implements. 

Axe-heads. 

(o) Windang-type. —The 84 examples vary considerably in the amount of trimming 
on the one surface so treated. Fourteen are trimmed on the blade end only (Figure 111), 
12 along one end and lateral margin (Figure 113), 31 along one end and both lateral 
margins‘(Figure 123), and 9 all over one surface (Figure 126). One is trimmed round 
the butt end only (Figure 124), three are semi-uniface trimmed, and 12 are split-pebble 
slices. The blade is ground on the lower cortex facet on 5, on the upper trimmed facet 
on 8, and on both facets on the remainder. The butt is hammered on 28, and of these 15 
bear percussive marks, including several with a deep anvil-pit, on one or both surfaces. 
Two are broken transversely at one end. One (Figure 122) unusually well fashioned 
rectangular example, 11 x 10 x 3 cm., is trimmed along both lateral margins, hammered 
on the butt, ground on both facets of the blade and also along one lateral margin. They 
range from 8 x 6 x 1-6 to 20 x 14 x 4 cm., and from 3 oz. to 3i lb. in weight. There are 
12 large examples in the series. 

(&) Pebble Axe. —There are 130 axe-heads consisting of a plain pebble with a ground 
blade at one end, 14 of which are broken either transversely or lengthwise. Twenty- 
two of them are large axes. The blade is convex on the great majority and straight on 
the remainder. One is a cylindrical and curved pebble, 18 x 6 x 4 cm., and is exceptional 
in shape, all of the others being broad and flattened pebbles (Figure 112), excepting about 
a dozen chisel-like specimens, narrow and thin, 8-13 cm. long, 4-6 cm. wide, and 1-2 cm. 
thick. All but 20 of them are hammered on the butt, there are percussive marks on 
about one-quarter of the series, but a small number only bear anvil-pits (Figure 114) of 
any depth. One lacks a large flake on one facet of the blade due to use, and it has a 
ground facet along one lateral margin, and percussive use has removed flakes on the 
butt of a number of specimens. One axe has an oblique line of incised parallel lines 
about 1*25 cm. long in the middle of one surface. They range from 9 x 6 x 1*25 to 
15 X 11 X 2 cm. and from 5 oz. to 2 lb. in weight, most of them being less than 3 cm. with 
a maximum of 4 cm. in thickness. 

(c) Trimmed Pebble Axe. —The 52 examples all possess a convex blade. The butt, 
and the lateral margins, after preliminary trimming on both facets, are hammered on 
almost all of them (Figure 127), and this use has removed large flakes on some 
specimens. Six are trimmed and hammered along one lateral margin only (Figures 
113-4). Fourteen have a deep anvil-pit on one or both surfaces. This variety of axe- 
head, therefore, can be regarded as a hammer-axe in function to a greater degree than 
the other varieties. They range from 10 x 7 x 1-6 to 16 x 9*5 x 2*5 cm. and from 9 oz. 
to IJ lb. in weight. 

Axe-blanks and Axe-heads. —A comparison of the trimmed uniface pebbles and the 
axe-heads above described demonstrates an intimate relationship. The end-trimmed 
pebbles are blanks for the making of the edge-ground pebble axe-head, and these two 
types are the most abundant in their respective groups. All of the other uniface 
pebbles—trimmed on one lateral, the end and one or both lateral margins, all round, 
or all over one surface, or the split-pebbles—are represented In the edge-ground 
Windanp-axe series, and are, therefore, to be considered as axe-blanks also. On the 
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other hand, there can be no doubt that some of these uniface pebbles served as choppers 
and scrapers, but they are in a marked minority. Attention might also be drawn to the 
lack of percussive use on the trimmed uniface pebbles, and it is apparent that their use 
as hammers and anvils was principally after the grinding of their blade. 

(d) Biface Coroid Axes .—The four specimens are all ovate in shape, 11 x 8 x 3 to 
12 X 7 X 3*5 cm. They are all hammered on the butt, and there are anvil-pits on both 
sides of one. One specimen is made of a dark-coloured igneous material and appears to 
be an axe traded from the Mountains. 

(e) Pecked Axes .—There are seven examples from these workshops, all in the 
possession of Mr. Bunyan. Five of them are elongate, with round to oval transverse 
section, from 10 x 5 x 4 to 15 x 7 x 3*5 cm., and all hammered on the butt. Two are 
hammered on the butt and blade, the latter being flattened, and one (Figure 131) of 
these has a second ground-edge blade at the other end. These five specimens are typical 
of the pecked round-axe found throughout eastern New South Wales, but their scarcity 
on these workshops suggests that they came by trade, a conclusion supported by the 
dark igneous material of which they are made. Two others are local pebbles about 
15 X 9 X 3 cm., on which the pecking was begun in a narrow band adjoining the blade. 

(/) Pecked and Grooved Axes .—Two exceptionally fine specimens from Castlereagh, 
the only examples known from the workshops, are in Mr. Bunyan^s collection. One 
(Figure 125) is oval, 19 x 13 x 3 cm., and 3 lb. in weight, with a polished central groove, 
the other is pear-shaped, 21 x 11 x 3 cm., with a pecked central groove and a bevelled 
butt edge roughly trimmed. They are both flattish pebbles pecked on the semi-circular 
blade. Grooved axe-heads are extremely rare in the central coastal area of New South 
Wales, and these two examples are unusually large and flat, although they conform to 
the general shape of axe used in the Emu-Castlereagh district. The Australian Museum 
possesses another grooved axe from the Nepean River, 12 x 9 x 5 cm., li lb. in weight, 
and bearing anvil-pits on its surfaces. 

Bulga-knife. 

There are four fine examples from the Castlereagh workshop. Three of them are 
crescentic in shape, from 9x6x3 cm. to 11 x 9 x 2*5 cm., and side-blow slices with their 
blades ground on both facets. One is a trapezium in shape, 13 x 9 x 2*5 cm. Their 
working edges are either slightly convex or straight. Another one is a rectangular 
uniface slice 9 x 6*5 x 2 cm., but its edge is unground and it is therefore a blank. At 
least three others were found by Mr. Bunyan in this locality. 

iii. Percussion Stones. 

(a) PehUe .—The ordinary pebble hammerstone is scarce on the workshops, although 
there are 27 specimens. These are oval to round in shape, 6 to 13*5 cm. long, and 1*5 to 
4*5 cm. thick (but mostly 2 to 3 cm.). Two (Figure 129) have trenches of several anvil- 
pits down the middle of each side and they are also battered all round their margins. 
One is a concavo-convex pebble 12 cm. in diameter, and another one is a large waisted 
pebble 17 x 12 x 6 cm. One (Figure 128) is a rounded fewlA'i-type with anvil pits on both 
surfaces and round the battered cylindrical sides; it is an oval pebble 8 cm. long and 
4*5 cm. thick. The general use of the edge-ground axe as a hammer-axe took the place 
of the pebble percussion stone to a large degree. 

(b) Biface Coroid .—There are 19 trimmed pebbles battered by use on the butt and 
lateral margins (Figure 130). Three of them are roughly trimmed on one surface only.' 
One is an elongate pebble with a well trimmed bi-faceted lateral margin used as a 
fabricator. They range from 10 x 7 x 3 to 18 x 10 x 2*5 cm., and from 8 oz. to If lb. in 
weight, 

One oval pebble, trimmed all round its margins on both surfaces, and 14 x 14 x 3 cm., 
has an oblique face, rubbed flat, 6*6 cm. wide at one end. 
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(c) Hammer-axes ,—Eight edge-ground pebble axe-heads have their blades flattened 
by percussion at a face up to 5 mm. wide. The butt is also hammered on two of them. 
One is an elongate pebble, 22 x 7 x 1*6 cm., and 2J lb. in weight. One of the blades on 
the double-ended pecked axe (Figure 131) has been flattened in this way. 

The general type of pebble used for the above implements is not very thick, is either 
flat or only slightly convex on both surfaces, is short to long oval and commonly tending 
to a rectangular form, and has straight or convex lateral margins. This is the general 
type found in the gravel deposits and very little discrimination was needed by the 
natives in selecting the pebbles used for implements. 

iv. Knapped Implements. 

Blocks, slices, normal flake and blade implements occur scattered intermittently 
throughout the workshops. They are not very plentiful now because the area has been 
turned over by the plough for a very long period of time. They include elouera adze- 
flakes, which are plentiful, but the Bondi points are very rare. It is probable that the 
river floods have washed these implements from the open camp-sites and distributed 
them over the flats where silts have covered them. 

2. Axe-grinding Grooves. 

At Lower Castlereagh (Figure 1, No. 3), on the eastern bank of the main channel 
of the river between. Black’s Palls and Hose Falls, the sandstone outcrops for half a 
mile in horizontal beds now forming a series of narrow and broad ledges, whilst there 
are many large blocks which have been broken off the outcrops and washed into the 
river bed during periods when the river has been at a high level. The lower series of 
ledges, and many of the blocks, are thickly covered with an immense number of grooves 
from 15 to 60 cm. long, 2-5 to 8 cm. wide, and 1*5 to 6-5 cm. deep; the whole series can 
only be seen when the river is very low during the summer months, or in times of 
drought. The great majority (Figures 101-102) are axe-grinding grooves, and these are 
relatively short and broad, up to about 32 x 6 x 3-5 cm. Hero and there are long narrow 
grooves which were used to smooth the surface of spears, and these are about 50 x 4 x 
1*5 cm., whilst some of the axe-grooves have also been used for this purpose. The most 
remarkable grooves (Figure 101), how^ever, are very long, wide and deep, those measured 
as examples being 60 x 8 x 5, 55 x 5 x 2*5, 53 x 7-5 x 5-25, and 50-5 x 3-5 x 3*5 cm. These 
are also to be seen here and there, and one series of eight side by side was noted. Some 
of theji) ocelli' on the vertical ends and faces of the rocks and these are very deep, being 
up to 15 cm. These large grooves were probably produced by rubbing in them wooden 
club-heads and digging-sticks, and also axe-heads, to smooth the surface; a straight 
shaft will not fit into them because theii- deepest point is in the middle and both ends 
are shallo'w. Their edges are sharp whilst those of the axe-grooves and spear-grooves 
are rounded and frequently only slightly convex. 

It is obvious that this grinding workshop was used for a very long period of time, 
and it is probably the most extensive site of its kind in the central coastal district. Axe- 
grooves in varying numbers are also scattered about the creeks and rock surfaces of the 
foothills and gullies in this Blue Mountains’ scarp. 

It appears probable, furthermore, tliat this site was in actual use when the First 
Fleet explorers penetrated this area. Hunter (1793, pp. 450-1) stated that on the 
Haw'kesbiiry river, in the vicinity of Richmond Hill which is about 6 miles north of 
Castlereagh, an old native in a canoe was met by Governor Phillip’s reconnaissance 
party. He was well known to Colebe and Ballederry^ two natives from Port Jackson 
who accompanied the Governor, and they concluded that the old man and his companions 
in the canoe had made the journey up the Hawkesbury river in order to procure stone 
hatchets. The natives got the stones from a part of the river near Richmond Hill, 
which the old man said was a great way off (for him) and the road to it pretty bad. 
VoXebe and Bnllederry also stated that because of the long distance overland to the place 
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where the hatchets were obtained, the natives had to visit it in canoes. There was a goo4 
native path running alongside the river. A hafted axe was dug up on the bank above 
the axe-grinding grooves by a resident many years ago. 

Mr. Bunyan possesses several large portable axe-grinding stones. One is only half 
of the specimen but it is 30 x 24 cm. and bears several grooves on each side whilst its 
rounded margin appears to have been formed by trimming and rubbing. It was 
revealed by an excavator-grab at a depth of forty feet in a gravel island in the river 
bed. 


3. Rock Engravings, 

There are three sites of lOck engravings at Castlereagh. One (Figure 94) is on a 
large rock surface in the r iver bed bearing axe-grinding grooves. Two kangaroos are 
engraved here, and old residents claimed their parents told them that these figures 
were cut by a local native more than eighty years ago with a steel tomahawk that he 
got from one of the settlers. Both figures are incomplete, and an examination of their 
outlines revealed that the smaller one was undoubtedly made with a steel pick and it 
shows a different art style from the characteristic engravings of these animals. The 



92. Kangarcjo hum at foot of Hawkcshury Lookout road. 93. Kangaroo on rock between 
Nepean River and TTawkes.hury Lookout road. 94. Kangaroo and its track, with two curved 
lines, on one of the rock surfaces bearing axe-grinding grooves. Scale i inch to 1 foot (.30 cm,). 

large one is a genuine engraving by the aborigines re-done in parts with a pick. There 
are several short lines and one kangaroo track near by, all with conjoined punctured 
outlines 1*5 cm. wide and 5 mm. deep, suggesting that there were other figures now 
weathered away. Weathering is a rapid process here because of the river running over 
the engravings at frequent intervals. Thus it is interesting to note that the local story 
is partly true, and also to see the difference in the art styles of the old and recent 
engravings. 

The second site is half a mile west (Figure 1, No. 4) of the above one, on portion 
of a low ledge of rock on the 50-foot contour line half-way between the river and the 
Hawkesbury Lookout Road. The rock is fiat in parts, and slopes from south to north. 
On it is engraved a kangaroo (Figure 93) 180 cm. long, with outlines of conjoined 
punctures 1*5 to 2 cm. wdde and 4 mm. deep, in a coarse flat part of the rock. The 
animal is rather elongate in formation, and is posed as though It is either alive and 
lying down, or a dead animal traced around by the artist. One eye is showJn the toes are 
indicated on the hind legs, and an unusual feature of it is that both pairs of limbs 
are crossed. 
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The third site Is about half a mile south-west (Figure 1, No. 5) of the second one. 
It is at the base of and beside a bend In the Hawkesbury Lookout Road, and Is on the 
southern slope of the bottom of a deep gorge on the northern side of the road. The site 
Is a large rounded and isolated outcrop of sandstone, sloping from south to north, with 
a steep face on its northern and western sides. A kangaroo hunt (Figure 92) is 
engraved across this rock. A magnificently portrayed buck with a doe close behind 
him posed in full flight to the westward. The buck has three ears, two eyes, toes 
and fingers, but the doe lacks all these details. Four pairs of large kangaroo tracks 
about 180 cm. apart lead away to the south-east, whilst one pair and a single one are 
directed to the south-west. The outlines of these kangaroos and tracks are all smooth 
rubbed grooves 2*6 to 4 cm. wide and 1*25 cm. deep, very distinct and well preserved. 

There is a small circular outline showing punctures 1*5 cm. wide, but shallow, 
between two of the pairs of kangaroo tracks, but the balance of this figure has been 
chipped away by a vandal. A human foot-like outline occurs near one pair of tracks 
but it is now impossible to say whether it is an engraving or not. Axe-grinding grooves 
are scattered about as shown in the diagram. 

In the northern face of the rock is a small rock-shelter, the deposit on the fioor of 
which has been dug out by campers. Implements scattered about as a result comprise 
normal flake and blade scrapers, elouera adze-flakes, and edge-ground pebble axes, but 
no Bondi points have been found to date, so that the site would appear to belong to the 
Eloueran culture period. 


4. Human Hand Stencils. 

In a gully about one and a half miles north of Lapstone Creek is another rock- 
shelter in the bed of a creek (Figure 1, No. 6) whose waters run over the floor of the 
cave. Its wall and ceiling are decorated with about seventy-two red stencils of the 
human hand (Figure 100), but there is no occupational deposit on the floor. This 
shelter was evidently a favourite rendezvous as a cool resort in the summer. 

5. Fish-trap. 

Just above the axe-grinding rocks is a pebble-bar across the Main Channel (Figure 1, 
No. 7) of th6 Nepean River, and it is known as the Black's Falls (Figure 99). At the 
present time there are two roughly parallel row^s of large boulders across this bar which 
are believed to have formed the basis of a weir for catching fish. Logs, which are 
washed down by the stream, if placed against these boulders to form a weir of two 
walls, would have formed a simple trap in which the imprisoned fish could be speared 
with ease. The large boulders are covered when the river rises, and there is a long 
deep stretch of the river above the bar. 

Bondaian and Eloueran Culture Material from other Stratified Sites in 
Eastern New South Wales. 

Bondaian Culture. 

The following rock-shelters have yielded implements of the Bondaian culture: 

1. Lapstone Creek, A small rock-shelter higher up Lapstone Creek than the cave 
dealt with in this study. A mixture of Bondaian and Eloueran culture Implements 
(McCarthy, 1934, and 1943, p. 150). 

2. Core Creek, Lane Cove River, Eight scrapers, 1 microlithic elouera adze-flake, 
S Bondi points. 

3. JRarris^s Flat, WollomM, Two rock-shelters containing stencils of human hands 
and weapons, drawings and paintings (Hammond, 1892). A test-trench in one of these 
deposits yielded 11 nuclei (10 microlithic) comprising both cortex-backed and completely 
knapped kinds with one or two striking platforms, 1 quartz nucleus with indiscriminate 
platforms, 1 small trimmed block, 3 narrow re-directing flakes, 2 elouera adze-flakes, 1 
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side-scraper, 1 knife, 2 bi-polar flake fabricators, one of punch-type, 2 microllthic end 
scrapers, 1 use-polished blade, 64 Bondi points. 

4. Hoolahan’8 Farm, How&s Valley, A test-trench yielded 3 nuclei (microlithlc, 
1 single and 2 with opposite striking platforms), 1 quartz nucleus; 2 side-scrapers, 1 
concave and nosed scraper, 1 oblique trimmed blade, all microliths; 8 Bondi points. 

6. Merrick*s Farm, Howe*s Valley, A rock-shelter containing human hand stencils. 
A test-trench yielded 3 nuclei (microlithic, 2 with one and one with 2 striking plat¬ 
forms) ; 1 discoid scraper of quartz, 1 end scraper, 1 oblique trimmed blade, all micro¬ 
liths; 2 bi-polar flake fabricators used at one end, 12 Bondi points. 

6. Winter's Run, Jerry*s Plains, Hunter River Valley, Two re-directing flakes, 
1 elouera adze-flake, 1 end scraper, 1 Tula slug, 1 side scraper and knife, 2 concave 
scrapers, 3 microlithic bi-polar flake fabricators, 1 notched blade, 18 Bondi points, 
including two with concave working edges on chord, 1 microlithic elouera adze-flake 
heavily used on chord, flakes and blades with faceted and plain butts. 

7. Dural Station, Jerry*s Plains, Hunter River Valley, One end scraper, 1 butt-end 
concave and nosed scraper, 1 knife, 1 scaled burin, 17 Bondi points. Faceted and plain 
butts are represented on the flakes and blades. 

8. Milbrodale. A rock-shelter on Dodd's Farm which contains a large culture-hero 
drawn in red ochre, white lines, and stencils of human hands and weapons (Mathews, 
1893, pp. 363-6, PI. xix, map; 1896, pp. 90-1, PI. I, fig. 1; McCarthy, 1944, p. 184). Nine 
Bondi points were the only implements in the shallow deposit obtained by Mr. F. A. 
Davidson and presented to the Australian Museum. 

9. Putty, Rock-shelter containing stencils of human hands. A test-trench dug by 
Mr. F. A. Davidson yielded 22 Bondi points, 1 thick microlithic segment, 3 oblique 
trimmed blades, 2 narrow re-directing flakes. 

10. Wolgan Oap. A large rock-shelter containing stencils of human hands and 
weapons, and other drawings. Test-trenches dug in various parts of the shallow deposit 
by Professors J. L. Shellshear and A. A. Abbie, and the author, yielded 2 bi-polar 
flake fabricators, 8 Bondi points, 1 thick microlithic segment. 

11. Menai Creek, Heathcote, A test-trench dug by Mr. W. H, P. Kinsela yielded 16 
Bondi points, 2 Elouera, 8 flake fabricators, 2 side, 1 side and end, and 1 double side 
scrapers, and 2 microlithic end scrapers. A fish-hook file was found near the surface, 
and an edge-ground axe blade was picked up on the surface. 

12. Singleton, Geometrical microliths, Bondi points, and Elouera adze-flakes 
abundant in an industry found on high terraces of the Hunter River (McCarthy and 
Davidson, 1943). 

A perusal of the above list of sites will reveal that the Bondaian culture is associated 
with raw-ochre drawings, paintings and stencils in five rock-shelters. Furthermore, in 
the Milbrodale rock-shelter (No. 8) the figure of the culture-hero, approximately 3 
metres high and 5 metres across the hands, is of the All-father type so important in the 
religion of south-east Australia; it is possible, therefore, that this All-father belief 
belongs to the Bondaian culture period. It is necessary to draw attention to the fact that 
the Bondi point has not yet been found in association with the outline rock engravings 
in the central coastal area of New South Wales, but future excavations or other field¬ 
work may reveal such an association and so increase the antiquity of this interesting art 
cult. 


Etoueran Culture. 

The following rock-shelters and other sites have yielded implements of the Eloueran 
culture period. 

1. Lapstone Creek, A small rock-shelter higher up Dapstone Creek th&n the cave 
dealt with in this study. A mixture of Bondaian and Eloueran implements (McCarthy, 
1934 and 1943, p. 160). 
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2. North Harbour, Fort Jackson, A rock-shelter containing human hand stencils, 
a midden on the shore, and a group of rock engravings 110 metres away. The cave 
yielded a skeleton covered with a large stone, split kangaroo bones, and a siliceous 
flake. The short midden yielded two skeletons each covered with large stones, split 
kangaroo bones, a fish-hook file and a siliceous flake (David and Etheridge, 1889). 

3. .Lonp Bay, A skeleton, together with an edge-ground Httlr/a-knife, and a flake, 
from beneath a pumice bed covered by sand (David and Etheridge, 1889). 

4. Brown's Bay, Pittwater. A deposit from 30 to 110 cm. deep in a rock-shelter 
yielded 6 split-pebbles, 2 worked pebbles. 56 normal flake and blade implements, 1 
elouera adze-flake, 1 edge-ground Bulga-knite, 1 nucleus, 1 hammerstone, 1 rasp, and 2 
pieces of red ochre (Kennedy, 1934, and McCarthy, 1943, p. 150). 

5. Lake Burrill. A deposit about 110 cm. deep in a rock-shelter, excavated by the 
Anthropological Society of New South Wales, yielded 16 nuclei, 3 utilized nuclei, 1 
nucleus with alternate platforms, 11 blocks, 2 slices, 3 uniface pebble implements, 17 
elouera adze-flakes, 95 scrapers, 35 knives and saws, 6 burinates, 4 piercers, 18 bi-polar 
flake fabricators, 7 hammei-stones, 1 anvil-stone, and 1 edge-ground axe (Thorpe, 1931-32, 
and McCarthy, 1943a, p. 151). 

6. North-West Arm, Port Hacking. A shell midden up to 110 cm. deep yielded 
skeletons, a fish-hook file, 3 bone awls, and 1 scraper. 

7. Woolwich, Port Jackson. A rock-shelter yielded a fish-hook file, 2 elouera adze- 
flakes, 1 scraper and several bone awls. 

8. Middle Harbour, A i‘ock-shelter containing human hand stencils yielded 1 human 
skull, 1 cranium, 2 lower jaws, 8 edge-ground axes, and 1 ‘‘nose ornament’' (probably 
a fish-hook file). (Bray, 1888.) 

The material from the above sites now makes it possible to e.stablish the association 
of some of the important culture elements of eastern New South Wales with the 
Bloueran culture, which is a much richer one than the earlier Bondaian culture. In 
addition to the edge-ground technique, the Eloueran culture embraces outline rock 
engravings, stone cairns, fish-hooks and files. It inherited the rock drawings, paintings 
and stencils from the Bondaian culture. Burial by covering the body with large flat 
stones is typical of the above Eloueran period sites Nos. 2 and 3, but insufficient data 
is as yet available on the disposal of the dead to differentiate tlie various methods 
associated with the two cultures. 

The reasons for this grouping of traits can be stated briefly. Axe-grinding grooves 
occur so frequently with the outline rock engravings in the Sydney-Hawkesbury district 
that there can be no doubt that this art flourished during the Eloueran ])eriod. Moreover, 
stone cairns also occur with some of these groups of rock engravings, as at Somersby 
and at two sites in Kuring-gai Chase. In addition in a rock-shelter at Bi islfene Watei’ 
engravings and dry pigment drawings occur together, and edge-ground axes were dug 
out of a rock-shelter. No. 8, at Middle Harbour, which contained human hand stencils. 
In regard to the fish-hook technique I suggested (1940B, p. 269; 1943a, p. 151) that it 
had diffused down the east coast of Australia, and the frequent occurrence of fish-hook 
files with the edge-ground axes and Bw7pa-knives now makes it possible to ally this 
diffusion with the Eloueran period; early accounts of the aborigines of Port Jackson 
and Botany Bay record the making and use of fish-hooks by the aborigines. It is, of 
course, particularly important to note that the Long Bay pumice bed skeleton, and the 
axes recovered from the ancient land surface at Shea’s Creek, Botany, in association 
with dugong remains (Etheridge, David and Grimshaw, 1896), can now be dated as 
Bloueran period. It is interesting to note that Browne (1945, p. xxiii) is of the opinion 
that the Shea’s Creek find of dugong bones and axe-heads indicates human occupation 
before the Pleistocene quite came to an end, and the latter event took place, he thinks 
{op, cit,, p. vl), some 9,000 years ago. Accx)rding to this statement, therefore, the 
Bondaian culture period is late Pleistocene in age and the Eloueran existed throughout 
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the Recent period. This conclusion is supported by the cultural evidence of the age 
of the ground-edge technique, which has been shown (McCarthy, 1940, pp. 40-42) to 
belong to the Hoabinhein II culture of the mesolithic period in south-east Asia. 

Surface Sites in South-Eastern Australia. 

In previous papers (McCarthy, 1943, A-B; 1947) I have shown that the Eloueran and 
Boiidaian cultures are intermingled on east coast shell-middens as far north as Tallow 
Beach, south to about the Victorian border, and inland to the tablelands. It is evident, of 
course, that the same cultural changes took place on these sites as in the Lapstone Creek 
rock-shelter. In other words, the transitional methods of working stone were not 
changed, but some types of flake and blade implements produced were abandoned and 
others given more importance. In addition, traits such as the edge-ground technique 
and fish-hook making diffused southward and were embodied in the culture of the 
natives, but there is no evidence to indicate that they were brought by a new wave of 
aborigines from the north. 

The geometrical microliths present a problem upon which much more evidence from 
excavations is necessary before an explanation can be given for their somewhat erratic 
occurrence. They occur from south-east South Australia right across to the eastern 
coast of Victoria in enormous numbers, and are comparatively scarce in eastern New 
South Wales excepting at Singleton on open workshops (McCarthy and Davidson, 1943) 
where they are abundant, together with Bondi points, on Bondaian period sites 
restricted to a high terrace of the Hunter river. Thus the almost complete absence of 
the triangles, trapezes and segments in the rock-shelter deposits of eastern New South 
Wales containing Bondaian culture material is in keeping with their scarcity on most 
of the surface sites, and it is a cultural variation of some importance. In any case, 
the small number recovered from these deposits indicates that the geometrical microliths 
belong to the Bondaian culture, and throughout Victoria and South Australia they are 
found in association with the Bondi point. The explanation appears to be that the 
Lapstone Creek rock-shelter deposit represents an early phase of the Bondaian culture, 
and that the full develoi)ment of the geometrical microliths was a subsequent event. 
The Singleton site \vould thus represent a later phase of the Bondaian culture. 

The wider relationships of the Bondaian and Eloueran cultures with those else¬ 
where in Austnilia, and in other countries, will be fully discussed in a forthcoming 
paper. 


Halting of the Elouera and Edge-Ground Axes. 

Elonera adze-flake. This implement has hitherto been described as a scraper-knife 
(McCarthy, 1946, p. 27) with the reservation that it might be an adze. Hunter (1793, 
p. 452) stated that on the Hawkesbury River, in the vicinity of Richmond, the spear- 
thrower “had a piece of hard stone fixed in gum instead of the shell commonly used 
on the sea-coast; it is with these stones, which they bring to a very sharp edge, that 
the natives make their spears”. Bradley (October, 1788) said that the adze in the 
Sydney area was made of the same kind of stone, and was secured to a stick in the same 
manner as the axe-heads; he probably meant that both implements were hafted with 
the aid of gum-cement. It appears obvious from the analyses given of the Eloueran 
culture in this and other papers that the only Implement to which the statements of 
Hunter and Bradley could refer is the cloncra, and I now propose that it be termed an 
adze-flake in the future. 

Edge-ground axe. Hunter (1793, p. 445) stated that a man on the western bank 
of the Hawkesbury River in the vicinity of Richmond Hill carried a stone axe, and 
there are many other references, which need not be quoted, to their use by the natives 
met by the explorers of the First Fleet in this and the Sydney district generally. They 
also pointed out that the natives used the axes to cut toe-holds when climbing trees, to 
ent and wedge off sheets of bark from the trunks of trees for making canoes and Shields. 
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to make holes for burning-out or securing opossums, and as a general working tool. 
Illustrations In existence demonstrate that the axes were hafted in a pliable withy, 
gummed where it passed around th^ axe-head, and tied at various points along the 
handle. Bradley (October, 1788) stated that they were secured with gum and lashing 
to a stick two feet long in the Port Jackson area. 
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EXPLANATION OF PLATES. 

Plate i. 

Fig. 95 (top left).—The rock-shelter on Lapstone Creek. 

Fig. 96 (top right).—The deposit behind the fireplace in process of excavation. 

Fig. 97 (bottom left).—^View taken from inside the rock-shelter showing the large slab of 
stone at the back of the fireplace and the rocky platform outside. 

Fig. 98 (bottom right).—View taken from the eastern end showing the fireplace and the 
trench through the shallow deposit on the rocky platform outside the rock-shelter. 

Photos, F. D. McCarthy. 


Plate ii. 

Pig. 99 (top).—View southward up the Nepean River at Castlereagh, showing rocks on left 
bearing axe-grinding grooves, and the Black’s Palls on the pebble bar in the middle distance. 

Fig. 100 (middle).—Some of the human hand stencils in the rock-shelter in the bed of the 
creek (see Pig. 1). 

Pig. 101 (bottom).—One of the large and deep grooves is shown in the middle of this 
photograph, and a series of other grinding grooves on the rock in the lower right-hand corner. 

Photos, late C. C. Towle. 


Plate iii. 


Pig. 102.—Two large series of grinding grooves on some of the numerous rocks bearing 
them on the river bank at Castlereagh. 


Photos, late C. C. Towle. 


Eloueran industry implements. 

Fig. 103.—^Trimmed pebble axe blank. 

Pig. 104.—Biface coroid edge-ground axe. 

Pig. 105.—Pebble edge-ground axe with battered butt. 

Pig. 106.—Pebble fabricator with biface edge. 

Fig. 107.—Side-blow slice from a pebble trimmed into a blank ready for grinding the blade 
to form a Bwlpa-knife. 

Fig. 108.—Edge-ground Bulga-knite. 

Pig. 109 .—Windang uniface pebble axe. 

Pig. 110 .—Worimi cleaver, showing trimmed back. 

Photo, G. C. Glutton. 


Plate iv. 

Implements from Surface Workshops. 

Pig. 111 .—Windang uniface pebble axe, trimmed and ground on one facet only. Castlereagh. 

Pig. 112.—Pebble edge-ground axe. Emu Plains. 

Pig. 113.—Pebble edge-ground axe, trimmed and used as a hammer on one lateral margin 
and butt. Emu Plains. 

Pig. 114.—Pebble edge-ground axe, used as a hammer on one lateral margin and butt, with 
a deep anvil-pit on both surfaces. Emu Plains. 

Pig. 116.—Split-pebble slice. Emu Plains. , 

Pig. 116.—Uniface pebble implement with trimmed lateral margin. Castlereagh. 

Pig. 117.—Unlface pebble implement with trimmed concave lateral margin and end. Emu 
Plains. 

Pig. 118.—Uniface pebble implement trimmed all over one surface, and probably an axe- 
blank. Emu Plains. 

Pig. 119.—Pebble axe-blank trimmed on one side at one end. Castlereagh. 


c 
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Fig. 120.—Large unlface pebble implement trimmed on one end, and used as a hammer on 
the butt. Caetlereagh. 

Fig. 121.—^Unlface pebble axe-blank trimmed on both lateral margins and one end. 
Castlereagh. 

Fig. 122 .—Windang unitace pebble axe, ground on both facets of blade and along upper 
surface only on both lateral margins. Used as a hammer on the butt, and as an anvil on one 
surface. Castlereagh. 

Fig. 123 .—Windang uniface pebble axe reverse-trimmed on lateral margins, ground on both 
facets of the blade, and used as a hammer on the butt. Castlereagh. 

Fig. 124.— Winda^Hf uniface pebble axe, trimmed round butt end, and showing flaking done 
XJrior to grinding the blade. Castlereagh. 

Pig. 125.—Pecked and grooved axe-head. Castlereagh. 

Fig. 126 .—Windang uniface pebble axe trimmed all over one surface, ground on both 
facets of blade, used as a hammer on the butt and as an anvil on both surfaces. Emu Plains. 

Pig. 127.—Trimmed pebble edge-ground axe-head. 

Pig. 128.—Pebble percussion stone used as a hammer around edge, with a deep anvil-pit 
on both surfaces. Castlereagh. 

Pig. 129.—Pebble percussion stone used as a hammer along lateral margins, with trenches 
of anvil-pits on both surfaces. Emu Plains. 

Pig. 130.—Trimmed biface coroid fabricator. Castlereagh. 

Pig. 131.—Pecked axe-head, with a ground blade at each end, round transverse section. One 
of the blades has been hammered to a flat face. Emu Plains. 
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(Plates V--V1.) 

Marginella is common in, but not confined to Australian seas. About a thousand 
species have been described, many from the tropics, but the majority from temperate 
waters of the southern hemisphere. In Australia, particularly in the south, they form a 
conspicuous element of the marine molluscan fauna. 

The most complete list of Australian species is that published by Bernard C. Cotton,* 
of the South Australian Museum. He lists 92 species, including several that are new. 
Fifteen more new species are now added from New South Wales, and no doubt a number 
still remain to be described, particularly from Western Australia, north Australia and 
Queensland. It is interesting to note that most of the described species have a fairly 
wide geographical distribution, and many are common to several zoo-geographical 
provinces. As is to be expected, there is a somewhat closer relationship between New 
South Wales species with those of Tasmania, than with those of the Flindersian fauna 
(Victoria, South Australia and the southern portion of Western Australia), but many 
species are common to all three areas. It is very probable that Marginella^ like Cypraea^ 
has a free swimming larval stage of some length, and is thus able to migrate more 
rapidly and widely than most other molluscs. 

The number of species occuri ing in New South Wales is probably not yet completely 
knowui, as no doubt more will be found, particularly on the continental shelf. Hedley’s 
‘‘Check List of New- South Wales Mollusca”, published in 1917, allowed 27 species. In 
the present paper 45 species and three varieties are dealt with, and four of Hedley’s 
list are regarded as doubtful. Of these, 23, or practically one-half, occur in Tasmania, 
19 in Victoria, while only 10 are found in South Australia. The total number of species 
in each of these areas is about 50, Australian tropical species are fewer in number, and 
practically none of them are common with species from the colder waters of the south. 

Practically nothing is known of the life history of Marginella, and the animals of 
only two Australian species have so far been described. In 1916, Hedley described both 
the animal and ladula of M. mustellina Angas,® and in 1944 Cotton described the animal 
of his own species, M, weedingi.^ As the former inhabits the reefs in shallow water, and 
the latter is a deep-water dredged species, it is interesting to note that the general 
characters of each animal are much the same. There is the same long, narrow foot, 
blunt head, prominent tentacles with eyes at the outer base, long siphon and mantles at 
either side covering the shell. In M, mustellina the mantles are papillate, while in 
weedingi they are covered with small divided processes. These descriptions are very 
close to that of the animal of the Cypraeidae, with which family Marginellidae is 
evidently closely related. 

M, mustellina and M. angasi are inhabitants of the reef, and M. nympha is common 
on seaweed, but most species are essentially sand living, and are found from the edge of 
the beach to very deep water beyond the continental shelf. It may be noiet that the 

^ Cotton .—Australian Naturalist, Vol. 22, No. 4, Nov. 30, 1944. 

* Hedley.—Proc. Linn, 8oc. N.8.W., xli, 4, 1916, p. 709. PI. I, figs. 30, 31. 

»Cotton.— Loc. cit., p. 16. 
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animal is extremely active, a characteristic of many sand-living forms, particularly the 
carnivora. 

Species are rather restricted to depth zones, and those living on the open beaches just 
below low water are seldom found in deeper water. Depths from about 5 to 20 fathoms 
have characteristic species, though it was noticed in Jervis Bay that species from five 
fathoms were quite different from those from If fathoms, even though the nature of the 
bottom was identical. Again, in 20 to 60 fathoms, on the continental shelf, another 
distinctive group of species is to be found; while from the few really deep water 
dredgings, still further species have been found. 

One genus or many? When the number of species in any genus is very large, many 
modern systematists have advocated its division, largely on the grounds of convenience. 
The view is held here that unless very definite generic characters can be given the 
procedure is not only unscientific but defeats its own end by creating a confused and 
unwieldy nomenclature. 

Marginella is a case in point. At first sight it would seem to be divisible into fairly 
natural groups, but there are too many intermediate species to make these groups 
hard and fast and to warrant new generic names. Cotton in his paper has used such 
groups as a guide to the student of local species, and this is all that is necessary, at 
least until our knowledge of their anatomy and life history is much further advanced. 
He uses seven groups, designated from A to G, based mainly on the length of spire, 
general form, and presence or absence of colour bands. This is a convenient subdivision 
as far as it goes, but, as he himself recognizes, not definite enough for generic 
separation. A more important character, which may have genetic value, is the number 
of plications on the columella. What does seem a natural group is a series of small shells, 
centred around M. angasi, with the columella multi-plicate. In most species the number 
of plications is four, and species with six or more, occupying the greater length of the 
inner margin, stand out from the others. Some species have less than four plications, 
but in these, rudimentary folds are often present right inside the aperture, and invisible 
from in front. Another group which may later justify generic separation is that about 
M, ovulum, in which the shell is entirely involute, and the spire invisible externally. 

I have not followed Cotton’s grouping in this paper, as the smaller number of 
species dealt with does not necessitate it. The species nevertheless are arranged so that, 
as far as possible, allied forms are kept together. They are all figured, and a glance 
at the plates will show the gradual transition from one extreme form to another. 
Fortunately in this controversial subject there is one point which seems reasonably 
sure. Whatever future classification is decided on, each species dealt with here is 
undoubtedly a Marginella, 
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Conchologist of the Australian Museum, has continually helped me from the store¬ 
house of his great knowledge and experience. To Miss J. Allan, the present Conchologist, 
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Australian Museum, where they will be available for future reference. 

Review of Species. 

References. 

Hedley. 798.—The number is that in Hedley’s Check List of N.S.W. Mollusca, Supplement to 

ioum. Roy. 8oo. N.8.W., Vol. LI, 1917. 

May, 606.— ^Number in May’s Check List of the Mollusca of Tasmania, Govt. Printer, Hobart, 

1021. 
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Marginella turMnata Sowerby. (PL v, lig. 1.) 

Hedley 798. 

This is one of our commonest species, mostly found on the outer beaches. It 
apparently lives in the sand below low tide, but ranges into deeper water. The ribbing 
on the shoulder is characteristic, but varies somewhat, as some specimens are practically 
smooth. 

Localities, —Fifteen fm. between Heads, Port Jackson, the specimen figured 9-5 mm. 
in length; Cronulla and other beaches; 14 fm. off Long Reef; dredged In Pittwater; 
30-36 fm. off Crookhaven. 

Marginella turhinata var, pusilla, var. nov. (PI. v, fig. 2.) 

In the Roy Bell Collection in the Australian Museum are specimens from 60 fathoms. 
Twofold Bay, indistinguishable from turhinata, except that they are much smaller, the 
specimen figured being only 6*6 mm. in length, and somewhat broader. The ribbing Is 
also a little more pronounced. Specimens of turhinata from 30-35 fathoms off Crookhaven 
are somewhat intermediate in character, and it seems that this species in deeper water 
tends to become smaller and broader, denoting racial but not specific difference. From 
South Australia, Cotton has described M. pattisoni from shallow water, a species which 
greatly resembles this variety. Further collecting from intermediate localities may link 
pattisoni with turhinata, which is a variable species, and which may possibly be divisible 
into many local races. 

Marginella olivella Reeve. (PI. v, fig. 3.) 

Hedley 790, 

Localities. —Dredged North Harbour, the specimen figured 6-5 mm. in length. This 
specimen is yellowish with a white base, and a white band near the top of the whorl. 
Pure white specimens were abundant associated with infelix in 6-9 fathoms. Sow and 
Pigs Reef, and it was also taken alive in 15 fathoms, Jervis Bay. It also occurs with 
infelix and other species on the outer beaches. 

Some confusion has in the past existed as to the exact identity of olivella and infelix, 
Hedley allowed both species in his check list, but May synonymized infelix with olivella. 
May previously had synonymized a species of his own, procella, under infelix. After 
examining long series from several localities, both in our own and the Australian 
Museum collections, I am satisfied that two forms exist, a narrow and a broad one; 
the broad form rounded, the narrow with nearly straight sides. The narrow form also 
has a squarer shoulder at the top of the aperture, a feature more apparent from the back 
of the shell. From Reeve’s original description, and from specimens in the Australian 
Museum compared with the type, the narrow form is the true olivella. I think their 
association together is somewhat accidental, as live specimens of olivella in deeper 
water are by themselves, while infelix is particularly abundant on the beaches, with 
olivella only occasionally present. 

Marginella infelix Jousseaume. (PL v, fig. 4.) 

Hedley 791. 

Localities. —Six to nine fm.. Sow and Pigs Reef, the specimen figured 7 mm. in 
length. Also common on outer beaches, where it evidently lives just below low tide. 

The differences between this and olivella have already been discussed, and though 
Hedley labelled specimens in the Museum as olivella, var. infelix, I think the differences 
are constant enough to be considered specific. 

Marginella inconspicua Sowerby. (PL v, fig. 6.) 

Hedley 780. 

This is not a common beach shell, but is found abundantly in moderately deep water, 
from 5 to 20 fathoms, on sandy or muddy sand bottoms. 

Localities.^Dre^ged in North Harbour, Port Jackson, 6 fathoms, the figured^specimen 
6-6 mm. in length. The shell is ivory coloured with a pale yellow band near the top of 
the body whorl. Specimens from 5 fathoms, Jervis Bay, alive on a pure sand bottom. 
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are a little broader, dark grey from the animal within, and with a light coloured sub- 
sutural band. Also obtained from 14 fathoms off Long Reef, and from 20 to 36 fathoms 
off Crookhaven. ' 

Marginetla schoutanica May. (PI. v, fig. 6,) 

May 688. 

A number of specimens, from 6 to 25 fathoms, Twofold Bay, were sorted from the 
Roy Bell Collection, and agree very well with May's schoiitanica. This is a new record 
for New South Wales. The specimen figured is 7*5 mm. in length. This species is like 
inconspicua, but is larger, broader, and has a slightly different contour. It is ivory 
coloured and highly polished, with a tendency to develop faint plications on the shoulder. 

Marginella punicea, sp. nov. (PI. v, fig. 7.) 

Shell regularly ovate, white when dead, but when taken alive, a delicate mauve pink, 
base and spire white. Animal reddish. Spire of moderate height, of three whorls, 
pointed. Shoulders sloping, regularly curved. Aperture long, of moderate width, 
widening slightly anteriorly. Outer margin with sloping shoulder, joined to the body 
whorl above its maximum width, but well below the suture. Canal broad, the outer 
margin rounded and expanding. External varix slight. The outer margin thickened and 
microscopically dentate. Plications on columella four, oblique, slight, and within the 
anterior fourth of the aperture. Length 8*6 mm. 

Localities, —Fifteen fathoms, Jervis Bay (type), four specimens alive on pure sand 
bottom; 6-9 fathoms, Sow and Pigs Reef, Port Jackson, one specimen. 

This is a well marked species, distinguished by the regularly rounded body “whorl, 
with complete absence of any shoulder. 

Marginella pipire, sp. nov. (PI. v, fig. 8.) 

Shell small, narrowly ovate, narrowed anteriorly, -white. Spire of three whorls, of 
moderate length. Body whorl regularly curved, not shouldered. Aperture long, narrow^ 
above, widening anteriorly, joining the body whorl just above its maximum curvature, 
but below the suture, and with a distinct shoulder. Outer margin without an external 
varix, but infiected and thickened. Canal narrow and rounded. Columella plications 
four strong, oblique and of equal size, and within about half the total length of the 
aperture. Length, 3*6 mm. 

Locality, —Sixty fathoms, off Twofold Bay (type), Roy Bell Collection. 

This is the species identified by Mr. J. R. le B. Tomlin as caducocincta, and recorded 
by Iredale as a new record for New South Wales.* It is, however, definitely not 
caducocincta, being much smaller and of an entirely different shape. Nor will it fit 
with any other Australian species. There is no outstanding characteristic to serve as a 
ready recognition mark. 

Marginella strangei Angas. (PI. v, fig. 9.) 

Hedley 795. 

Localities, —Eight to ten fathoms, off Point Halliday, the specimen figured 4*5 mm.; 
6-9 fathoms. Sow and Pigs Reef; outer beaches at Port Hacking and Crookhaven Heads. 

It has been difficult to decide what is exactly Angas’s species. In the Australian 
Museum is a tube labelled strdngei and “compared with the type in London", but as 
there are more than one species in the tube, this does not help us. The original figure 
is rather small, and the description not quite full enough to make identification beyond 
doubt, but this is the only species examined which reasonably fits. Additional points 
which might be noted are that the aperture is high and joins the body whorl right at 
the suture or a little above, and that the four columellar plaits are within the lower two- 
fifths of the aperture; they are oblique, and the upper one is smaller, and barely visible 
from in front. From the beaches some specimens are a little smaller, just less than 
4 mm., but are otherwise Indistinguishable. 

^Proc. Linn Soc. N.S.W., xlix, 1924, p. 261. 
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Marginella freqtiens, sp. nov, (PL v, flg. 10.) 

Shell small, ovate, white. Spire of three whorls, short, body whorl regularly curved 
with very slight shoulder. Aperture long, fairly wide and only slightly wider at the 
posterior extremity, joined to the body whorl right at the suture, and with a rounded 
but pronounced shoulder. Outer margin with a slight varlx, but inflected, the edge 
smooth and not denticulate. Canal rounded and not expanded. Columellar plications 
four, oblique, strong, the lower three sub-equal, the posterior one separate, and more 
within the aperture, the whole within about half the length of the aperture. Length, 
3‘2 mm. 

Localities, —Thirty to flfjy fathoms off Sydney, common (type); 30-36 fathoms off 
Crookhaven, common. 

This is apparently a common and widely distributed species on the continental shelf, 
and it is surprising that it has escaped notice. It is certainly not any of the species 
recorded by the “Thetis” and other expeditions. The shouldered aperture, and its 
junction right at the suture, are good recognition points. Its nearest relation is 
M. strangei, of which it may be the deep water representative. It is, however, much 
smaller, is white and glassy when alive instead of yellowish, the upper plication on the 
columella is more widely separate and the whole lie higher up than in strangei. 

Marginella binivitta, sp. nov. (PI. v, fig. 11.) 

Shell oval, white and translucent, with two pale yellow bands on the body whorl, 
which are apt to fade fairly rapidly. Spire very short and small, of two or three whorls. 
Body whorl rounded with a very slight shoulder. Aperture as long as the shell, of 
moderate width above but broadening below, its junction almost at the apex, the 
rounded shoulder level with or even above the apex. Outer margin rounded, with a 
slight varix, narrowly inflected, the edge plain with no trace of denticulation. Canal of 
moderate width, rounded. Columella plications four, the lower two well marked and 
oblique, the third much smaller. The fourth plication is well above the third and is 
very small, almost obsolete, so that at first sight the shell seems tri-plicate. The four 
plications are within the lower two-fifths of the aperture. Length, 6-5 mm. 

Localities. —Fifteen fathoms, Jervis Bay (type), several specimens from a pure sand 
bottom; 30-35 fathoms, off Crookhaven, abundant in sandy mud. 

This approaches close to M, altilabra May, but has a still higher and more expanded 
aperture. It is also like the species May records from Tasmania as agapeta Watson, but 
which has but three plications. Incidentally this is nothing like the original figure of 
agapeta, the Tasmanian record of which is exceedingly doubtful. The nearest relation, 
however, is olivella, from which it is distinguished by the very high aperture and more 
tapering anterior extremity. 

Marginella virtoriae Gatliff and Gabriel. (PL v, fig. 12.) 

Hedley 799. 

Locality. —Six to nine fathoms, Sow and Pigs Reef, Port Jackson, the specimen 
figured 4*5 mm. in length; also dredged in Pittwater, and from 15 fathoms off the 
Clarence River. 

This is a common species in Harbour dredgings, and can be recognized by the 
dentate edge of the outer margin. Specimens in the Museum Collection from Middle 
Harbour are labelled as “confirmed by Gabriel as M. victoriae^\ and our specimens are 
the same as these. 

Marginella sinuata, sp. nov. (PL v, fig. 13.) 

Shell small, white, ovate. Spire short and blunt, 3 or 4 whorls. Body whorl 
rounded with a slight shoulder. Aperture rather wide, joining the body whorl at the 
suture. Outer margin with a wide and prominent external varlx, thickened and widely 
inflected, the inflected platform with a prominent sinus at its posterior end. Canal 
rounded. Columella plications strong, the lower two moderately oblique, the upper two 
nearly transverse, the upper somewhat separate from the others, and all occupying fully 
one-half of the length of the aperture. Length, 3-3 mm. 
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Locality, —^Elght to ten fathoms off Point Halliday, in pure sandy bottom, common. 

This is another of what might be termed the strangei group of Marginella, and 
approaches closest to freguens (Fig. 10), but differs chiefly by the stronger and more 
widely placed columella plications, and by the sinus in the inner edge of the outer 
margin. 

Marginella subbulbosa Tate. (PI. v, flg. 14.) 

Hedley 796, 

Localities. —Beach at Huskisson, Jervis Bay, the specimen figured 3*6 mm. in 
length; also on outer beaches at Manly, Crookhaven Heads and other localities. 

This is a well-marked species, and can be easily recognized by the denticulate edge 
of the margin, and by being strongly lirate within the aperture. Originally described 
from South Australia with four columella plications, and figured from Tasmania with 
the same number, it is interesting to note that there are actually six, but the upper 
two can be easily overlooked, as they are very small and generally quite invisible from 
in front. This suggests relationship with M. angasi, and other multi-plicate species. 

Since writing the above Miss Allan has checked specimens in the Museum from both 
South Australia and Tasmania, and finds the extra plications present in both cases; 
so this character is persistent throughout the entire range, and further confirms the 
identification of the New South Wales species. 

Marginella sinapi, sp. nov. (PI. v, flg. 15.) 

Shell small, elongate-ovate, yellow and translucent. Spire rather long, of two or 
three whorls. Body whorl long and rather narrow, with practically no shoulder. 
Aperture joining the body whorl at its maximum diameter, and well below the suture, 
the shoulder sloping. Outer margin with slight external varix, but strongly inflected, 
the edge plain with no denticulation. Canal rounded. Columella plications four, strong, 
the lower two oblique, the upper two separate and more transverse, the whole occupying 
one-half the length of the aperture. Length, 2*5 mm. 

Locality. —Six to nine fathoms, Sow and Pigs Reef (type), not uncommon; also on 
the ocean beaches at Manly and Port Stephens. Specimens in the Australian Museum 
from Broughton Island are labelled as “Undescribed species”, and it was obviously 
Hedley's intention to name this at some future date. It is a very distinctive little 
species, not readily to be confused with any other on the coast. 

Marginella parsobrina sp. nov. (Fig. 1.) 



Figure 1. 


Shell small, broadly spindle shaped, white. Spire rather long, blunt, of three whorls. 
Body whorl rounded, widest medially, narrowed posteriorly, shoulder rounded. Aperture 
narrow, of even width throughout, comparatively short. Outer margin joining the body 
spire at the maximum width, well below the suture, shoulder sloping, nearly continuous 
with the line of the spire, outer varix strong and wide, the margin edge thick and 
evenly Inflected, not denticulate. Canal narrow and rounded. Columella plications, four, 
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occupying about half the length of the aperture, strong, the lower two very oblique, the 
upper two more transverse. Length, 4 mm. 

Locality* —Thirty to thirty-five fathoms off Crookhaven. 

This species was sorted from a parcel of mud and sand which came to hand from 
my friend Mr. T. Nielsen, of Crookhaven, after the main part of this paper had 
been written, and so could not be included in the prepared plates. It is quite a distinctive 
species, resembling in outline sinapi and translucida, between which species it is inter¬ 
mediate in size. The narrow, sloping shoulder of the aperture is a good recognition 
character. 

Marginella translucida Sowerby. (PI. v, fig. 16.) 

Hedley 797. 

Localities* —Dredged, 6 fathoms, North Harbour, Port Jackson, the specimen figured 
5-8 mm. in length. Specimens from here are yellow with a white sub-sutural band, but 
fading to a dead white. Also alive from 5 fathoms, Jervis Bay, on a pure sandy bottom. 
Common on the outer beaches in many localities. Port Stephens, Crookhaven Heads, 
et cetera, 

Marginella humerica, sp. nov. (PI. v, fig. 17.) 

Shell large, solid, broadly ovate, yellowish. Spire rather long, of three whorls. 
Body whorl with fairly pronounced shoulder. Aperture comparatively wide, joining the 
body whorl at the suture, with wide rounded shoulder. Outer margin thick, with 
prominent external varix, strongly infiected, edge not denticulate. Canal broad and 
rounded. Plications on columella four, strong, oblique, occupying about two-fifths of the 
length of the aperture. Length, 8*6 mm. 

Locality, —Twelve fathoms off Tacking Point, Port Macquarie. Specimen in Aus¬ 
tralian Museum, collected by Mr. J. Brazier. (Type.) 

This species is close to translucida, but is much larger, the aperture is comparatively 
longer, and its shoulder more pronounced. 

Marginella freycineti May. (PI. v, fig. 18.) 

May 661. 

Locality. —Thirty to fifty fathoms off Sydney, the specimen figured 1-8 mm, in 
length. This is a minute, colourless, glassy shell, and may be recognized by its three 
columella plaits and high aperture. It agrees very well with May's freycineti, which is 
a common Tasmanian deep-water shell, and thus is a new record for New South Wales. 

A broader variety, but otherwise indistinguishable, is from 30-35 fathoms off 
Crookhaven, length 2 mm. (PI. I, fig. 19). A longer series is necessary to determine 
whether the differences are sufficient to be considered specific. 

Marginella cratericula Tate and May. (PI. v, fig. 20.) 

Hedley 778. 

Locality. —Sixty fathoms off Twofold Bay (Roy Bell Collection), the specimen 
figured 2 mm. in length. This is a minute, glassy shell with two columellar plaits, and 
can be readily recognized by the hollowed-out spire. 

Marginella stilla Hedley. (Plate v, fig. 21.) 

Hedley 794. 

Locality, —Twenty-five to sixty fathoms off Bateman's Bay, the specimen figured 
5 mm. in length. 

This is a fairly common deep-water species, and may be considered as typical of the 
continental shelf, from which Hedley records it from many localities. The strongly 
denticulate outer margin is a good recognition character. 

Marginella quinqueplicata, sp. nov. (PI. v, fig. 22.) 

Shell large, broadly ovate, white and solid. Spire short and blunt, of four whorls. 
Body whorl with a pronounced shoulder, tapering anteriorly. Aperture i^lrly broad, 
joining the body whorl below the suture. Outer margin with rounded, sloping shoulder, 
thick, external varix not strong, but widely inflected, the edge strongly dentate and 
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transversely striated. Canal broad, truncate and expanded. Columella plaits five, 
oblique, decreasing regularly in size posteriorly, the upper two faint, the last barely 
visible from in front, the whole within nearly half the length of the aperture. Length. 
9 mm. 

Locality .—Five fathoms. Twofold Bay (Roy Bell Collection). 

This is a prominent and well-marked species, allied perhaps to turUnata. It is the 
only species I have seen with five columella plaits, and this and its large size make 
it readily recognizable. 

Marginella mustellina Angas. (PI. v, fig. 23.) 

Hedley 787. 

Locality .—^Alive under rocks. North Harbour, Port Jackson, the specimen figured 
6*6 mm. In length. 

This is a common shallow-water species right along the coast, and is one of the few 
Marglnellas which inhabit the reefs. Its rich mottled brown colouring with two white 
bands makes it an easily recognizable shell. 

Marginella hastoellh sp. nov. (PI. v, fig. 24.) 

Shell of moderate size, elongate, regularly ovate, colour of dead specimens very pale 
brown, with two broad white bands. Spire of two whorls, the apical small, the second 
Infiated. Body whorl long and narrow. Aperture long, widening anteriorly, joining the 
body whorl just below the suture. Outer margin with narrow sloping shoulder, with 
strong external varix, narrowly infiected, the edge finely denticulate. Canal moderately 
wide, rounded. Columella plaits four, oblique, the lower pair, stronger, the whole 
occupying about one-fourth of the length of the aperture. Length, 8 mm. 

Locality .—^Eighty fathoms, 22 miles east of Narrabeen, three specimens (including 
the type) in the Museum Collection, presented by the late Professor Haswell. 

In the Expedition of the H.M.C.S. “Miner*', 1906, this species was determined as 
M. Stanislaus Ten.-Woods, which has since been synonymized under mustellina. It is 
undoubtedly related to mustellina, of which it may be considered the deep-water repre¬ 
sentative, and from which it mainly differs in its much more elongate form, the 
narrower infiectlon of the margin, and the curious rather bulbous spire. Another 
related species is M. occidua Cotton from Western Australia, which is smaller, has a 
smooth outer margin and a more pronounced shoulder. 

Marginella muscaria Lamarck. (Plate vi, fig. 26.) 

Hedley 786. 

Locality .—Ocean Beach, Cronulla, the specimen figured 14 mm. in length. 

This is the largest as well as one of the commonest of our species, living in the 
sand just below low tide, and washed up in great numbers on all the outer beaches right 
along the coast. 

Marginella johnstoni Petterd. (PI. vi, fig. 47.) 

Hedley 781. 

Locality .—Ocean beach, Cronulla, the specimen figured 9 mm. in length. 

The species johnstoni is almost a replica of muscaria, with which it is commonly 
associated, and from which it can practically only be separated by its size. It lives in 
similar locations, but when muscaria is found within inlets, as in Crookhaven, johnstoni 
is generally absent. 

Marginella tasmanica Ten.-Woods. (PI. vi, fig. 26.) 

May 691. 

Localities .—Six to nine fathoms, Sow and Pigs Reef, Port Jackson; the specimen 
figured 9 mm. in length. 

This was recorded from New South Wales by Iredale® from the Roy Bell Collection, 
and he remarks that it was common at Twofold Bay, below low tide mark associated 
with muBcaria. Other specimens from Twofold Bay are labelled as from 5-26 fathoms. 

e Ar./5r.ir , xlix, 1924, p. 261. 
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They are indistinguishable from the Port Jackson specimens. Tasmanica is closely 
allied to both muscaria and johnstoni, but can be distinguished by the longer spire and 
shorter aperture. It apparently generally inhabits somewhat deeper water. 

Marginella kemblensis Hedley. (Plate vi, fig, 27.) 

Hedley 782. 

LocaZiii/.-—Eighteen fathoms off North Head, the specimen figured 8 mm, in length. 
Also 14 fathoms off Long Reef. The type came from 63 fathoms off Port Kembla. 

The long spire and dentate outer margin are good recognition points. 

Marginella mayii Tate. (Plate vi, fig. 28.) 

Hedley 784. 

Locality .—The specimen figured was sorted from the Roy Bell Collection, from 60 
fathoms off Twofold Bay, and is 13 mm. in length. Another specimen in the Australian 
Museum is from 9 fathoms, Port Jackson (C. Hedley). 

This is apparently a rare species. It is allied to kemblensis^ but differs in its 
larger size, different outline and longer aperture. 

Marginella gabrieli May. (PL vi, fig. 29.) 

May 663. 

Localities .—Thirty to fifty fathoms off Sydney, the specimen figured 3*5 mm. in 
length, another 4 mm. Also 14 fathoms off Long Reef. Recorded from New South Wales 
by Iredale from the Roy Bell Collection from 60 fathoms off Twofold Bay. 

This is a well-marked little species with long spire, the outer margin not dentate, 
and in fresh specimens three narrow, bright, orange bands on the body whorl. It is 
apparently a characteristic species of the continental shelf. 

Marginella maugeana Hedley. (Plate vi, fig. 30.) 

May 677. 

Locality .—Fifteen fathoms, Jervis Bay, the specimen figured 6 mifi. in length. 

This is a new record for New South Wales. Maugeana is like gabrielij but is larger, 
has no shoulder to the aperture, a different disposition of the columella plications, and 
one very broad and one narrow orange band on the body whorl. 

Marginella cuneata, sp. nov. (PI. vi, fig. 31.) 

Shell of medium size, spindle shaped, the first two whorls glassy and colourless, 
the remainder ivory coloured with a colourless sub-sutural band. Spire long, of four 
whorls, the first dome shaped. Body whorl with shoulder well below suture, and median 
to the total length of shell, tapering below to give the regular spindle shape to the 
whole. Aperture about half the total length, with sloping shoulder continuing in the line 
of the whorls above, rather broad. Outer margin rounded, with a strong external varix, 
slightly inflected, the inner edge not dentate. Canal narrow and rounded. Columella 
plications four, strong, occupying more than half the length of the aperture, the lower 
pair the strongest, and very oblique, the upper pair more transverse. Length, 6 mm. 

Locality .—Five to twenty fathoms. Twofold Bay, Roy Bell Collection (type). 

Specimens in the Roy Bell Collection are labelled M. den Hens May, and were 
identified by Tomlyn and recorded by Iredale as such on the N.S.W. list, but this species 
is certainly not dentiens. Its nearest relation seems to be M. jaffa Cotton, a South 
Australian species from 130-200 fathoms, which is smaller and has a tooth on the outer 
margin. 

Marginella geminata Hedley. (PI. vi, fig. 32.) 

Hedley 779. 

Locality .—Fifteen fathoms off Clarence River, length of specimen figured 4*6 mm. It 
has been recorded from many stations down to 75 fathoms on the continental shelf, and 
specimens are occasionally washed up on the outer beaches. ♦♦ 

This is the largest of a group of species with a wing-like expansion of the aperture, 
but I do not think this character alone warrants generic separation. The New South 
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Wales specimens were originally known as laevigata Brazier, but Hedley separated 
them, restricting laevigata to North Queensland and Torres Strait. 

Marginella ochracea Angas. (PI. vi, fig. 33.) 

Hedley 789. 

Localities. —Alive under rocks, North Harbour, Port Jackson, the specimen figured 
3 mm. in length, also alive in mussel beds from the same locality, and common on the 
beach at Manly, Port Stephens and other localities. 

This is another of the few species which is typically a reef dweller, and the shore 
form may be taken as the true ochracea. Prom deeper water I have separated one species 
and one variety, but it is possible that others may still have to be named. An allied 
species, M. horda Cotton, from South Australia, is half as large again, and has a smooth 
outer lip. 

Marginella ochracea Angas, var. creacere, var. nov. (PI. vi, fig. 34.) 

Shell with the general characters of ochracea, but much broader, and a more 
pronounced shoulder. Length 2*7 mm. 

Locality. —^Eight to ten fathoms off Point Halliday, common. 

This may possibly be M. gatliffi May, a Tasmanian deep-water species, but I am not 
satisfied with the identification. QatliiJi was added to the New South Wales list by 
Iredale from the Roy Bell Collection, the locality given as 60 fathoms off Twofold Bay. 
Examination of these specimens shows them to have a typical ochracea shape, though 
a little larger, the length being 4 mm. In view of their habitat, they may possibly i>e 
different, but no difference in shell characters could be detected. I think that without 
further evidence their separation is not justified, and in the meantime gatlitfi should 
not be admitted to the New South Wales list. 

Marginella laeviplicata, sp. nov. (PI. vi, fig. 35.) 

Shell small, subtrigonal, yellow. Spire of moderate length, three whorls, rounded, 
sutures distinct. Body whorl infiated medially, tapering to a point anteriorly. Aperture 
comparatively wide, joining the body whorl well below the suture, the shoulder well 
expanded, almost square, outer margin sinuate, thickened and refiected, smooth. Canal 
narrow and rounded. Columella plications four, occupying about half the length of the 
aperture, the lower two of moderate strength and very oblique, the third small and more 
transverse, the upper one very small and nearly obsolete, generally Invisible from in 
front. Length, 3*2 mm. 

Locality. —Thirty to thirty-five fathoms off Crookhaven, common, on sandy to muddy 
bottom (type). 

This is very like M. ochracea, with which it is evidently closely allied. The main 
difference is in the weak columella plications, particularly the nearly obsolete upper 
one. This is such a definite shell character that I think it warrants specific separation, 
particularly in view of the very different location. The shoulder of the aperture is also 
much more expanded. 

Marginella malina Hedley. (PI. vi, fig. 36.) 

Hedley 783. 

Locality. —One hundred fathoms off Wollongong, specimen figured in Aust. Museum 
collected by C. Hedley, 3 mm. in length. We have it also from 30-36 fathoms off 
Crookhaven, where the specimens are slightly smaller. 

This is a well-defined species, the high expanded aperture, as high as the spire, 
making it easily recognizable. 

Marginella opulum Sowerby. (PI. vi, fig. 37.) 

Hedley 792. 

Localities. —Six to nine fathoms. Sow and Pigs Reef, Port Jackson, the specimen 
figured 9 mm. in length. Also 14 fathoms off Long Reef, and 30-35 fathoms off 
Crookhaven. 
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This and the following three species form a fairly well defined section of Marginella 
in whidh the spire is entirely submerged, and which is perhaps worthy of at least sub- 
generic rank. There are, hdwever, connecting links, and I do not think this step, in the 
light of our present knowledge, is justified. Ovulum is the largest of the group, and is 
a well defined and constant species. 

Marginella whani Pritchard and Gatliff. (PI. vi, fig. 38.) 

Hedley 800. 

Localities. —Six to nine fathoms. Sow and Pigs Reef, the specimen figured 6-5 mm. 
in length; 30-35 fathoms off Crookhaven. 

Associated with M. ovulum^ than which it is smaller and much narrower, and with 
only three instead of four columella plaits. 

Marginella nympha Brazier. (PI. vi, fig. 39.) 

Hedley 788. 

Localities. —Alive on seaweed at Point Halliday, the specimen figured 2 mm. in 
length, and also on seaweed in rock pools in numerous other localities along the coast. 
Also under stones and in mussel beds in North Harbour, Port Jackson. It is exceedingly 
abundant in shell sand on most of the outer beaches. 

The animal is black. This is the smallest of this group of Marginella, and it is 
readily separated by this character alone, but the dentate outer margin is another 
useful recognition mark. 

Marginella nielseni, sp. nov. (PI. vi, fig. 40.) 

Shell small, regularly oval, glassy and colourless, animal brown yellow. Spire 
entirely submerged. Aperture curved, the full length of the shell, narrow, widening 
anteriorly. Outer margin commencing from summit of shell, expanded in a regular 
curve above it, thickened, with a broad external varix, inflected, the edge not denticu¬ 
late. Canal moderately broad, rounded. Columella plications three, occupying less than 
one-fourth the length of the aperture, the lower two strong, moderately oblique, the upper 
minute, separate, barely visible from in front. Length, 3*2 mm. 

Locality. —Twenty-five to sixty fathoms off Bateman's Bay, weedy bottom, three 
specimens. 

The nearest ally to this seems to be M. flindersi, Pritchard and Gatliff, which it 
generally resembles in form and size, but from which it differs in having three instead of 
two columella plaits. I have much pleasure in naming it after Mr. T. Nielsen, of 
Crookhaven, who has been continually sending me mud and sand obtained while trawling 
on the south coast. 

Marginella rotunda, sp. nov. (PI. vi, fig. 48.) 

Shell broadly oval, of moderate size, white. Spire entirely submerged. Aperture 
curved, of nearly uniform width, but widening slightly anteriorly, longer than the shell. 
Inner margin with a broad band of callus extending right to the summit. Outer lip, 
commencing from summit, above which it is arched, regularly rounded, with a strong 
external varix, the edge thickened, slightly inflected, not denticulate. Canal fairly wide, 
rounded. Columella plications four, occupying about one-fourth of the total length of 
aperture, fairly strong, moderately oblique, the upper smaller and separate. Length, 
4’4 mm. 

Locality.--Thirty to thirty-five fathoms off Crookhaven. 

This is a well-marked species, generally resembling M. ovulum, but less than half the 
size, broader, and with quite a different contour. 

Marginella angasi Crosse. (PI. vi, fig. 41.) 

Hedley 775. • 

Localities.—Alive on seaweed in rock pools, North Harbour, the specimen figured 
1*7 mm. in length, also under rocks, in kelp roots and in mussel beds from the same 
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locality. This species is also very common in shell sand on the outer beaches right 
along the coast. 

When taken alive, the animal is bright red, making it a very conspicuous little shell. 
With the next three species, and possibly suhhulhosa, it constitutes still another group 
of Marginella which later may be raised to generic or sub-generic rank. These are all 
small species and characterized by multi-plicate columellae, the number of plications being 
In the neighbourhood of 6 or 7. Angasi seems a typical shallow-water form, and I have 
never seen it in dredgings from deeper water. 

Marginella angasi Crosse, var. melania, var. nov. (PI. vi, fig. 42.) 

Locality. —Alive under rocks. North Harbour, Port Jackson, the specimen figured 
1*7 mm. in length. 

The animal of this variety is quite black instead of the bright red of typical 
angasi. Comparison of the shells shows no appreciable difference, the shoulder of the 
aperture is a little higher, but no more than can be allowed by individual variation. 
Only two specimens were found, and a much longer series is needed, also a study of the 
animals themselves, to decide finally if more than one species is indicated. It seems 
better, however, to put this colour variation on record with a varietal name for future 
reference. 

Marginella amphora, sp. nov. (PI. vi, fig. 43.) 

Shell small, subtriangular, white. Spire of two or three whorls, practically involute, 
but just visible from in front. Body whorl inflated, with prominent shoulder, tapering 
anteriorly. Aperture moderately wide, widening slightly anteriorly, the outer margin 
joining the body whorl at the suture, and rising in an even curve well above the top of 
the shell, slightly flattened medially, external varix very slight, the edge greatly 
thickened, very slightly inflected, not denticulate. Canal wide and rounded. Columella 
multi-plicate, eight plications in all, occupying the greater length of the aperture, the 
lower pair oblique, the others becoming more transverse, the upper four small separate 
and transverse. Length, 2*8 mm. 

Locality. —Eight to ten fathoms off Point Halliday (type). 1 have also seen it on 
the outer beaches near Sydney, and it is probably not uncommon associated with 
M. angasi. 

This is another of what might be termed the angasi group of Marginella, charac¬ 
terized by the multi-plicate columella. It differs from angasi by being larger, with a 
different contour, and by the prolongation of the aperture above the spire. From 
multidentata May, it chiefly differs by the broad nearly truncate top of the body whorl, 
which in the former is greatly restricted. 

Marginella multidentata May, (PI. vi, fig. 44.) 

May 680. 

Locality. —In going through the Roy Bell Collection a specimen was picked out from 
60 fathoms off Twofold Bay, which agrees very well with this species, the length of the 
specimen 3 mm. This is a new record for New South Wales. The narrow top of the 
body whorl and more complete involution of the spire separate it from M. amphora 
previously described. 

Marginella subauriculata May. (PI. vi, fig. 46.) 

May 690. 

Shell sand. Port Stephens, several specimens, the one figured 1-3 mm. 

in length. 

This is the smallest of our Marginella species, and can be readily picked out by its 
exceedingly broad form. It agrees very well with May's figure and description, with 
which it has been identified, but it is noted that subauriculata is described as from 
40 fathoms, while this is evidently a shallow water form. This is a new record for 
New South Wales. 
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Marginella carinata Smith. (PI. vi, fig. 46.) 

Hedley 777. 

Locality, —The figure is taken from a specimen in the Australian Museum, 5 mm. 
long, labelled as presented by Prof. W. A. Haswell, from 800 fathoms 35 miles east of 
Sydney. It was collected during the excursion of the “Woy Woy” in 1906, conducted by 
Professor Haswell. 

The original carinata was described by Smith from material of the “Challenger’* 
Expedition from 400 fathoms, off Sydney, the station about which there has been much 
controversy. Smith mentions it as having three columella plications, while the 
specimen here figured has definitely four. Otherwise they agree well enough. 

Unfigured Species. 

Marginella agapeta Watson. 

Hedley 774. 

This species was described by Watson as from 35 fathoms, east of Port Jackson, 
hard ground, Lat. S. 33° 51' 15", Long. E. 151° 22' 15". It has not since been found in 
New South Wales, but May recorded it from Tasmania, and includes a figure in his 
check list. May’s figure, however, does not conform with the original, the only point 
of resemblance being the three columella plaits. The Tasmanian species is evidently 
something different and requires re-identification or a new name. If agapeta really 
occurs in New South Wales it is surprising that it has not come to light on one of the 
official dredging expeditions or in material brought up by the trawlers. According to 
the description it should be a conspicuous shell, something like snhhulhosa, but about 
twice the size and with only three columella plaits. Pending confirmation by fresh 
material, it must be considered as a doubtful member of the N.S.W. fauna. 

Margimtlla hrazieri Smith. 

Hedley 776. 

This species was procured by the “Challenger” Expedition, as from 410 fathoms, 
off Sydney. This is the station, about the location of which there has been much 
controversy, and most of the material so labelled still awaits confirmation from local 
waters. 

Hedley included hrazieri in the list of mollusca from 80 fathoms off Narrabeen, 
procured by the “Miner” (1906), but later (Proc. Linn, 8oc. N,8.W.t 1914, XXXIX, PI. 4, 
p. 725) corrected this listing, making his specimen the type of Marginella malina Hedley, 
pointing out that hrazieri is a larger shell with more exsert spire and lives in deeper 
water. There are four specimens in the Australian Museum collection identified by 
Hedley as Marginella hrazieri Smith, from 250 and 300 fathoms, 23-27i miles E. of 
Sydney, and these appear to be the specimens from which he made his comparison 
between that species and malina. They certainly more closely resemble Smith’s figure 
and description than any other known Marginella from New South Wales. 

Marginella multiplicata Tate and May. 

Hedley 786. 

This was admitted to the New South Wales list, from one immature specimen 
identified by Hedley from the “Thetis” collections. The species was taken in 63-75 
fathoms off Port Kembla, N.S.W. (St. 49). 

Marginella pimilio Tate and May. 

Hedley 786. 

This was also recorded by Hedley from “Thetis” material, but only one specimen 
was obtained from the same station as multiplicata, Pumilio is a minute species, and 
further material of it, and multiplicata, would help considerably in substantiating their 
inclusion in the New South Wales list. 
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EXPLANATION OP PLATES. 
Plate V. 


Pig. 

1. 

Marginella 

turbinata Sowerby. 

Fig. 

2. 

ff 

turhinata Sowerby var. pusilla Laseron. 

Pig. 

3. 

It 

olivella Reeve. 

Pig. 

4. 

ft 

infelix Jousseaume. 

Pig. 

6. 

ff 

inconspicua Sowerby. 

Fig. 

6. 

ft 

sohoutanica May. 

Pig. 

7. 

It 

punicea Laseron. 

Pig. 

8. 

ft 

pipire Laseron. 

Fig. 

9. 

»* 

strangei Angas. 

Pig. 

10. 

ft 

freguens Laseron. 

Pig. 

11. 


binivitta luaseron. 

Fig. 

12. 


victoriae Gatliff and Gabriel. 

Pig. 

13. 


ainuata Laseron. 

Pig, 

14. 


aubbulbosa Tate. 

Pig. 

16. 

It 

ainapi Laseron. 

Fig. 

16. 

t» 

tranalucida Sowerby. 

Fig. 

17. 

ft 

humerica Laseron. 

Fig. 

18. 

tt 

freycineti May. 

Fig. 

19. 

ff 

freycineti May var. 

Fig. 

20. 

ft 

cratericula Tale and May. 

Fig. 

21. 

91 

atilla Hedley. 

Pig. 

22. 

>9 

guinqueplicata Laseron. 

Pig. 

23. 

It 

muatellina Angas. 

Pig. 

24. 

ft 

haswelli Laseron. 

Plate vi. 

Fig. 

26. 

Marginella muscaria Lamarck. 

Fig. 

26. 


ta^amanica Ten.-Woods. 

Pig. 

27. 

ft 

kemblenais Hedley. 

Pig. 

28. 

ti 

mayii Tate. 

Pig. 

29. 

tf 

gabrieli May. 

Pig. 

30. 


maugeana Hedley. 

Pig. 

31. 

99 

cuneata Laseron. 

Pig. 

32. 

ft 

geminata Hedley. 

Pig. 

33. 


ochracea Angas. 

Pig. 

34. 


ochracea Angas var. creacere Laseron. 

Pig. 

35. 

,, 

laeviplicata Laseron. 

Pig. 

36. 

t» 

marina Hedley. 

Pig. 

37. 
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ovulum Sowerby. 

Pig. 

38. 
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whani Pritchard and Gatliff. 

Pig. 

39. 

ft 

nympha Brazier. 

Fig. 

40. 

99 

nielaeni Laseron. 

Pig. 

41. 


angaai Crosse. 

Fig. 

42. 


angaai Crosse var. melania Laseron. 

Pig. 

43. 


amphora Laseron. 

Pig. 

44. 


multidentata May. 

Pig. 

45. 


subaxiriculata May. 

Pig. 

46. 

91 

oarinata Smith. 

Pig. 

47. 


johnatoni Petterd. 

Pig. 

48. 


rotunda Laseron. 


Unfigured: ilf. agapeta Watson; M. hrassieri Smith; M. multiplicata Tate and May; 
AT. pumUio Tate and May. 





AUSTRALIAN CERAMBYCIDAE. VIII. 

Notes on a Collection from the Western Australian Museum, 
with Descriptions of New Species. 

By Keith O. McKeown, F.B.Z.S. 

(Figures 

Our knowledge of the Cerambycid fauna of Western Australia is almost entirely 
limited to the original descriptions of species named by workers in the group. Informa¬ 
tion regarding the geographical distribution of the species occurring in the west is very 
scanty. The study of the Cerambycidae from this State is, therefore, of intense interest, 
both by reason of the unique forms occurring in this area and the distribution of species 
more fully known from the eastern States. 

Owing to the kindness and co-operation of Mr. L. Glauert, F.R.Z.S., Director of the 
Western Australian Museum, I have been enabled to examine a large collection of 
hitherto unworked Cerambycidae from that Institution. The results of this study are 
embodied in the present paper. I have also included descriptions of several new 
Western Australian species from the collection of the Australian Museum, Sydney. 
A list of previously described species, together with the localities from which they were 
taken, has been included, in view of the importance of this information in widening our 
knowledge of their distribution. 

From the material examined, some areas in the west are of great zoological interest. 
That Salmon Gums is one of these is indicated by the number of species collected there, 
many of them insects of diverse habitat, or closely allied species of one genus, i.e., 
Elaptus. I am indebted to Dr. J. Gentilli, Research Officer, Council for Scientific and 
Industrial Research, University of Western Australia, for the accompanying details 
concerning the climate of the Salmon Gums district, which throws considerable light 
on the apparently involved concentration of the species in that area. 

Climatic Analysis of Salmon Gums, Western Australia. 

“The district lies half-w^ay between the almost arid region around Norseman, and 
the relatively wet coastal Esperance region. The rainfall averages 1317 points a year, 
thus distributed: 


Jan. Feb. Mar. Apr. May. June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

108 61 120 86 129 142 

143 

165 

89 

118 

100 

66 

with a standard deviation of points, 

156 79 82 74 72 88 

63 

96 

44 

87 

79 

93 

i.e., per cent, of the average. 

144 129 68 86 56 62 

37 

61 

50 

74 

79 

141 

At Grass Patch the average is 

71 55 114 97 170 151 

151 

160 

115 

132 

97 

74 

with a standard deviation of points, 

109 95 100 89 112 85 

74 

87 

55 

101 

91 

74 

or per cent, of the average. 

154 174 87 92 65 56 

49 

54 

48 

77 

94 

100 


“When one considers the short distance between the two localities, the difference in 
the yearly total (1317 as against 1387) may be significant; but the most important fact 
is that the rainfall decreases sharply north of Salmon Gums and Increases sharply south 
of Grass Patch. 

“The great variability of the rainfall is shown by the standard deviations givan above, 
especially in their percentage form; it is, however, true that winter rains are essentially 

D 
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reliable In July, and almost reliable in August and September. The rainfall varies 
between limits which are as follows: 


Jan. Peb. Mar. April. May. June. July. Aug. Sept. Oct. Nov. Dec. 


Highest .. 

.. 585 

242 

312 

314 

269 

416 

243 

408 

156 

330 

250 

298 


Lowest 

.. 0 

0 

2 

7 

12 

60 

29 

24 

10 

17 

0 

5 at Salmon Gums 

Highest .. 

.. 598 

469 

361 

325 

426 

338 

332 

393 

230 

397 

347 

276 

and 

Lowest 

.. 0 

0 

0 

0 

16 

21 

18 

46 

14 

17 

0 

Oat 

Grass Patch. 


“The Grass Patch figures are more reliable and significant because the records extend 
over 31 years, as compared with 16 years for the Salmon Gums records. The highest and 
lowest figures given above refer to single months, and it seldom happens that two or 
three very rainy months occur in the same year. In an exceptionally dry year the total 
rainfall may be near 6 inches, and it may be more than 18 inches in an exceptionally Avet 
year. This means that plants and animals may have to tide over a desert climate for a 
period of 14 or 16 months or may enjoy an almost wet climate for a few months. 

“The number of wet days per year is relatively high, between 60 and 90, which gives 
an average low fall per wet day less than 20 points. This fact favours evaporation of 
rainwater and usually hampers the soaking of the ground; it leads to salt accumulation 
and formation of solonized soils, with columnar clay in the subsoil, and nodules of 
carbonate of lime. This in turn leads to mallee carriage in many trees. 

“The climate may be classified as semi-arid, half-way between the arid found north 
of Norseman, and the sub-humid found near Esperance. The typical dry summer of the 
mediterranean climate is not always present at Salmon Gums and Grass Patch, although 
it always occurs at Esperance. It may be said that Salmon Gums and Grass Patch have 
a uniform rain climate, with rainfall deficient in almost every month; this climate allows 
grass growth, which the summer-dry climates further west do not. 

“There is little difference in the results of climatic analysis whether Koppen’s or 
Thornthwaite’s systems be applied. 

“According to Koppen’s formulae, the cool-summer climate begins just south of Grass 
Patch, and the whole area is—on the average—cool, the warm climates beginning near 
Kalgoorlie; according to Thornthwaite’s formulae, there are no cool climates in this 
region, which is entirely warm.” 

I am indebted to Mr. L. Glauert for making this interesting collection available to 
me for study; to Dr. J. Gentilli for the climatic details of the Salmon Gums district, 
given above, and to Miss N, B. Adams, of the Australian Museum, for the very fine and 
detailed figures which add greatly to the value of this paper. 

CERAMBYCIDAE. 

Prioninae. 

Brephylidia jejuna Pasc.—Mossman. 

Cnemoplites sp.—Salmon Gums (42-890). 

There is only one specimen of this interesting insect in the collection. It appears 
inadvisable to describe it in the absence of further material. It closely resembles 
C. howei Thoms, from Lord Howe Island. It will probably prove to be new. 

Elaptus {Myiocydus) hrevicornis Pasc.—Salmon Gums, Mt. Johnson. 

Elaptus (Myiocydus) sp.—Salmon Gums (41-440). 

Differs from the preceding species by the more rounded anterior angles of the 
prothorax. More material is necessary before its status as a species can be deter¬ 
mined. 

Elaptus {Myiocydus) sp.—Salmon Gums (43-62), 

A larger and more coarsely punctate insect than the preceding, with the prothorax 
evenly 'rounded laterally and almost completely nitid and impunctate. It is too 
damaged for determination, but may be the female of the last-mentioned insect. 
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CERAMBYCINAE. 

Xystrocera virescens Newm,—Rottnest Island. 

Pachydissus sertcua Newm.—Yanrey Station^ Dedari, and Mt. Egerton. 

Pachydissus boops Blkb.—Geraldton. 

Phacodes modeatus Blkb.—Mt. Wynne. 

Phacodes singularis, sp. nov. 

(Fig. 1.) 

Robust, black; elytra with six irregular cream spots. 

Head medium; eyes small, finely granulate; frons and face densely clothed with erect 
hairs. Antennae slender, short, scarcely reaching beyond insertion of hind femora; 
scape broad, curved, subnitid, coarsely punctate; joints 3-4 equal, swollen at apex, 
5-6 subequal, longer than 4, slightly thickened at apex. 7-11 simple, progressively 
shorter, 1-4 with scattered setae, 1-5 bearing stout erect apical setae. ProtUorax 
rounded, dorsally depressed, shagreened, with three small nltid tubercles and two 
punctate, subnitid tubercles on disc; clothed with dense erect yellowish hair. Scutellum 
triangular, margined with buff pile. Elytra broader than prothorax at widest, dorsally 
depressed, parallel-sided to within three-fourths, then contracting roundly to apex; 
apices rounded, divergent; disc of elytra feebly tuberculate on dark areas, punctate on 
pale, clothed with sparse erect hairs. Pale markings are (1) an irregular blotch at one- 
fourth not reaching suture, contracting sharply at lateral declivity and then broadening 
to form a narrow stripe along lateral margin from shoulder to a little beyond one-half, 
(2) an irregular luniilate blotch at about three-fourths reaching lateral margin but not 
suture, and (3) an oblique semi-hyaline area over elytral apices, reaching lunulate 
blotch, extending from suture to lateral margin. Legs black, slender, femora moderately 
expanded, tarsi long, narrow. Under surface black, subnitid; abdominal segments 
sparsely, posterior closely and finely punctate; clothed with erect stramineous hairs, 
densest on prosternum. Long. 13 mm.; lat. 4 mm. 

Narrogin. 

Holotype (unique) in Western Australian Museum (37-4688). Unlike any member 
of the genus known to me. Very distinctive in the pale elytral blotches. 

Oebarina ceresioides Pasc.—Rottnest Island. 

Phoracantha punctata Don.—-Geraldton, Wadgingarra, Mt. Egerton, Katanning, Laurier, 
Darlington, Rottnest Island. 

A widely distributed species, usually named as P. quinaria Newm. in collections. • 
Phoracantha semipunctata Fabr.—Salmon Gums and Gnowangerup. 

Phoracantha recurva Newm.—Forrest River district, Mt. Johnson, Rottnest Island. 

The specimen from Forrest Rivei- district (1915-784) has the prothorax, legs and 
antennae light reddish in colour. It may not be fully mature, but is similar to 
material received from Papua. 

Phoracantha tricuspis Newm.—Rottnest Island. 

Tryphocaria hamata Newm.—Hai vey.* 

Tryphocaria princeps Blkb.—Dingup, and W. Midland. 

Tryphocaria northamensis, sp. nov. 

(Fig. 2.) 

Robust, elongate-oblong; ground colour of elytra orange-brown; head, prothorax 
and elytral markings black; underside dark castaneous; legs dark castaneous. tarsi paler. 

Head rugose, sulcate. Antennae reaching to apex of elytra, joints 3-6 weakly 
bispinose at apex, spines of almost equal length, 7-10 apices only slightly produced 
exteriorly, joints 3-5 equal, 6-10 each successively shorter than preceding, 11 Ibnger than 
10. Prothorax transverse, 11 x 6 mm. with strong lateral spines, extremely rugose with 
a nitid median tubercle, depressed and finely punctate in centre, situated near base. 
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Scutellum triangular, black, nitid. Elytra 22 x 10 mm., laterally rather strongly 
marginate, apices obliquely subtruncate, bispinose, external spine longer and stouter, 
disc coarsely and cellulose-punctate, the punctures large and deep, becoming shallow and 
obscure over apical half, especially on black marking, two raised costae on each elytron, 
neither quite reaching apex, that furthest from suture most strongly defined. Elytral 
markings may be divided into (1) a broad basal black fascia broadest at suture, extending 
from lateral margin, along which it continues narrowly, as along suture, (2) a preapical 
patch not reaching lateral margin, but reaching and including apical spine, (3) ante- 
median narrow N- or H-shaped marking with anterior and posterior dark areas. Over 
the two elytra the dark area formed is somewhat shield-shaped. Under surface dark 
castaneous, subnitid; prosternum and abdominal segments lightly punctate, clothed with 
a short, sparse stramineous pile. 

Long. 28 mm.; lat. 10 mm. 

Northam. 

Holotype (unique) in Australian Museum, Sydney. (K67659.) 

This, one of the smaller species of the genus, appears to come nearest T. princeps 
Blkb. (from the description and H. J. Carter's notes) with the following differences: 
(1) apical spines of antennal joints inconspicuous. Blackburn states that those of 
princeps are “much stronger than those of P. hamata and odewhanV\ (2) “on the 
elytra, none of the fasciae quite reach the elytral margins and only the basal one 
touches the suture in princeps*\ (3) that there are five nitid tubercles on the prothorax 
of that species. 

Epithora undulata Hope—Wurarga, and Rottnest Island. 

Voleocoptus senio Newm.—W. Midland. 

Coptocercus sannio, sp. nov. 

(Fig. 3.) 

Slender, reddish-black, elytra with three irregular black fasciae. 

Head small, clothed with grey pile, punctures small and dispersed. Antennae 
slightly exceeding length of body; apices of joints 3-6 unispinose. Joint 1 regularly 
and somewhat coarsely punctate, 3 longer than 1, 4-6 subequal shorter than 3, 4 longer 
than 7, 8-11 subequal shorter than 7; 1-7 clothed with long recumbent pile and stiff 
erect hairs, 8-11 pruinose; terminal joint obliquely acute at apex. Prothorax very 
slightly longer than broad, constricted anteriorly and to a less degree posteriorly; a 
small lateral tubercle behind anterior margin and a strong lateral tubercle at half-way; 
disc with a raised median line, a prominent black nitid median 'tubercle and four smaller 
ones equidistant from it, each pair connected by a raised curved line forming a C-shaped 
mark (reversed on right) on each side of prothorax; whole of prothorax covered with 
dense greyish pile. Scutellum small, rounded posteriorly, clothed with dense grey pile. 
Elytra narrow, parallel, wider than prothorax at base, converging roundly to apex, 
apices somewhat divergent from about two-thirds, truncate, external angle forming a 
blunt tooth; disc coai'sely punctate basally, punctures becoming finer to about two- 
thirds; from upper edge of apical dark fascia almost obsolete. Dark markings are 

(1) an apical fascia extending from lateral margin to suture, broadest at its extremities, 

(2) ^-shaped median fascia connecting narrowly at suture with those before and behind, 
and (3) an irregular fascia covering apices and completely enclosing an elongate-oval 
pale macula. Legs reddish-fuscous, slender, femora narrowly clavate, peduncles narrow, 
sparsely clothed with fine grey recumbent pile. Under surface blackish-brown, sub-nitid, 
finely punctate, clothed with sparse grey hairs. 

Long. 18 mm.; lat. 4 mm. 

Hopetown (38-2326) and Rottnest Island (31-1966). 

Holotype (Hopetown) in Western Australian Museum; paratype in Australian 
Museum, Sydney. (K67660.) 
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This very distinctive and decorative species comes closest to C, ruhripes Boisd., hut 
differs in its more robust form, truncate instead of bispinous elytral apices, more slender 
femora, broader prothorax, and difference in sculpture of prothorax, elytral pattern, 
darker legs, etc. In abraded specimens the antennae and prothorax are almost naked, 
and the tubercles of the prothorax show in entirety instead, with the exception of the 
central boss, of beneath the clothing; the medial tubercle appears more oval in outline. 
Atesta tatei Blkb.—Salmon Gums. 

Didymocantha novica Blkb.—Salmon Gums. 

Didymocantha picta, sp. nov. 

(Fig. 4.) 

Robust, black, elytra yellow and black. 

9 . Head black, subnitid, finely and closely punctate, clypeus clothed with erect hair, 
a small erect tuft behind eye. Antennae shorter than body, with sparse erect hairs; 
joint 1 nitid, coarsely punctate, 3-4 subcylindrical, 5-10 fiattened, 1, 3, 5-8 subequal, 4, 8 
and 10 equal, shorter than preceding group, 9 shorter; 1-2 black, 3-5 yellow tipped with 
black at apex, 6 half black, remainder sooty. Prothorax slightly broader than long, 
black, coarsely and evenly punctate, three small lateral tubercles—rear one largest, 
nitid; disc with five small nitid tubercles. Scutellum triangular, black. Elytra subnitid, 
with sparse erect hairs, punctures medium, two ill-defined raised costae on disc, that 
nearest suture reaching apex, a strong linear depression extending from opposite 
external thoracic angle to inner costa at about one-eighth; apices rounded. Dark 
elytral marking consists of an irregular fascia in line with the posterior coxae narrowing 
to suture and again expanding over elytral apices; lateral margin narrowly black. 
Legs black, femora obscurely punctate, all tibiae ringed with yellow towards apex. 
Under surface black, nitid, finely punctate; abdomen passing elytral apices. 

Long. 19 mm.; lat. 5 mm. 

Edjudina. 

Holotype (unique) in Western Australian Museum. 

This very distinctive species comes nearest to D. hrevicolUs Pasc., but is readily 
distinguished by the very much shorter antennae in the female, absence of basal dark 
fascia, etc. 


Bethellum inconspicuum, sp. nov. 

Medium, brown, each elytron with two cream spots. 

Head small, reddish, very densely and coarsely rugose-punctate, with erect hairs. 
Antennae stout, longer than body, basal joint closely punctate; joints 3 and 5-8 equal, 
as long as 1, remainder decreasing progressively; densely clothed with long white hairs. 
Prothorax reddish, rounded, constricted basally, very coarsely rugose-punctate. Scutellum 
large, triangular. Elytra subnitid, coarsely punctate, punctures frequently coalescing, 
becoming less defined towards apex but clearly defined over pale markings; a relatively 
paler area about middle; cream markings consist of (1) a narrow oblique stripe 
extending from lateral margin about basal third, not reaching suture, (2) a large, some> 
what oblique oval spot touching neither lateral margin nor suture, situated at about 
apical third; apices narrowly rounded. Legs dark brown, femora strongly clavate, 
subnitid, finely and sparsely punctate, tibiae finely and closely punctate; clothed with 
suberect hairs. Under surface dark brown, prosternum paler. 

Long. 8 mm.; lat. 2 mm. 

Salmon Gums. 

Holotype (unique) in Western Australian Museum (33-2392). ^ 

A very distinctive little species; comes nearest to B. spinicorne Blkb., but lacks the 
antennal spines characteristic of that species, and is more robust. It differs also In the 
form and distribution of the pale areas on the elytra. 
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Neoaieima morio Pasc.—Geraldton, Mt. Ja<:k8oii, Hottnest Island. 

Neostenua saundersi Pasc.—Muccan, Salmon Gums, and Geraldton. 

Mnltheba flexilis Pasc.—Witchcliffe and Darlington. 

Apogitea gracilis Blkb.—Midland. 

Aphanasium australe Bois.—Margaret R., Cottesloe, Darlington. 

Opsidota albipilosa Pasc.—Negumber, Mullewa and Yalbalgo. 

Opaidota infecta Pasc.—Salmon Gums, Laverton, Norseman and Yalbalgo. 

8colecol)rotU8 himaculatus Lea—Lake Violet. 

Uracanthua gigaa Lea—^Wadingarra. 

A smaller specimen than indicated by the type measurements. 

Uracanthua pertenuis Lea—Milly Milly. 

Uracanthua discicolUa Lea—Salmon Gums and Perth. 

Uracanthua simulahs Pasc.—Mullewa and Laverton. 

Uracanthua hivittatua Newm.—^Wembley. 

Uracanthua triangularis Hope—Rottnest Island. 

Uracanthus regal is, sp. nov. 

(Fig. 5.) 

Robust, clothed with buff and grey pile; each elytron with a conspicuous subtrian- 
gular glabrous lateral area at about one-fourth elytral length margined with denser 
clothing. 

J. Head, Muzzle almost as broad as long; clypeus with scattered punctures, 
rounded posteriorly; suture deep and broadest posteriorly. Antennae slender, not 
posing third abdominal segment; 5th to 10th joints rather feebly produced to one side 
at apex, 10th about two-thirds length of 11th, 11 rather strongly curved. Prothorax at 
base slightly narrower than long, tapering strongly to apex; densely clothed with long 
recumbent buff pile with a sublateral stripe, broadest apically, of paler grey pile. 
Elytra relatively broad, tapering very slightly to apex, somewhat divergent at apices; 
apices laterally broadly rounded with a small notch at extreme termination with an 
acute inner tooth; three feebly elevated longitudinal costae reaching almost to apex; 
densely clothed with recumbent mixed buff and grey pile tending to be concentrated in 
regular longitudinal lines; derm of subtriangular glabrous areas much darker than 
that of underlying pilose area, pile somewhat concentrated along margins; glabrous area 
rather rounded anteriorly and extending towards shoulder only at extreme margin. 
Legs slender and of medium length, clothed with close buff pile, densest on tibia; tarsi 
fringed with golden hairs. U7idcr surface densely clothed with recumbent fleecy grey 
pile. Long. 37 mm.; lat. 8 mm. A second specimen in Mr. W. du Boulay’s collection 
measures 34 x 7 mm. 

Denmark. 

Holotype in Australian Museum, Sydney (K67661). 

This magnificent species has a strong superficial resemblance to U. triangularis 
Hope on account of the subtriangular glabrous elytral areas. It is larger, and its robust 
form more like that of U. cryptophagus Olliff. The notched elytral apices serve readily 
to distinguish it from U, triangularis, which has the apices squarely truncate and 
bispinose. 


Uracanthus muttilineatus, sp. nov. 

(Fig. 6.) 

Slender, brown, each elytron with five (including sutural) grey pilose, parallel 
longitudinal lines. 

Heed broader than prothorax at anterior margin; muzzle short, broad. Antennae 
reddish-brown, longer than body, slender, joints 3-10 obliquely produced to one side at 
apex, 11 simple, 4-10 compressed; joint 1 small, 4-8 subequal, longer than 3, 9-10 
subequal shorter than 4, 11 almost as long as 9-10 combined, cuiwed. Prothorax longer 



AUSTRALIAN CERAMBYCIDAB. VIII—K. C. McKEOWN. 66 

than wide, contracted apically, basal half almost parallel-sided, tuberculate about half¬ 
way, densely and uniformly clothed with long woolly pile; where exposed by abrasion, 
disc finely ridged transversely. Scutellum very small, clothed with fine grey pubescence. 
Elytra narrow, parallel-sided, apices truncate with a small acute spine on sutural angle, 
exterior angle rounded; four narrow parallel almost equidistant longitudinal lines of 
close grey pile on each elytron, none of which reaches apex, 1st and 2nd lines converging 
and intersecting apically; suture is also narrowly margined with grey; interspaces 
clothed with sparse recumbent grey pile, darker than lines, except that between costae 
3-4 where it is buff. Exposed derm of interspaces brown, coarsely and closely punctate 
basally, punctures becoming progressively smaller and obsolete to apex. Legs reddish- 
brown, long and slender, with sparse whitish pile. Under surface: prosternum with 
dense grey pile; abdominal segments pubescent, 3 basal segments with a densely pilose 
medio-apical spot. 

Long. 19 mm.; lat. 3 mm. 

Lake Violet. 

Holotype (unique) in Western Australian Museum (27-1497). 

A very distinctive species unlikely to be confused with any other; comes closest to 
U, strigosus Pasc., but differs in the elytral lines, non-vittate prothorax, and in the elytral 
apices, which in strigosus are strongly emarginate and acutely blspinose. 

Uracanthus fuscostriatus, sp. nov. 

Medium, black, densely and evenly clothed with ash-grey pile, a dark-brown pre¬ 
lateral and a white lateral stripe. 

c?. Head large, muzzle short, as broad as long, clypeus triangular, finely punctate; 
median sulcus deep and well defined; eyes large, coarsely granulate; frons and face 
clothed with coarse ashy to pale buff pile. Antennae not as long as body, reaching beyond 
apices of hind femora, brown, pubescent; joints 4-8 feebly produced to one side apically; 
joint 1 black, nitid, glabrous, finely punctate, with sparse pile, joints 3, 5-10 equal, 
4 shorter, 11 longer. Prothorax one-fourth longer than wide, contracting apically and 
parallel-sided basally from half-way, where there is a strong lateral tubercle; disc with 
indications of three small tubercles in line with lateral one, but concealed by pile; 
coarsely punctate; transversely ridged; clothed densely but irregularly with long ash- 
grey pile. Scutellum very small, posteriorly rounded, pilose. Elytra contracting slightly 
to two-thirds, then expanding somewhat before rounding to apex; apices rounded, 
slightly and obscurely notched, with a minute tooth on sutural angle; densely and 
uniformly clothed with short ash-grey pile merging gradually into a broad longitudinal 
brown stripe, followed on the lateral margin by a similar stripe of ashy-white; a narrow 
tapering nitid glabrous area on edge of lateral declivity extending from shoulder to 
one-third. Legs stout, clothed with short ashy pile, densest on lower edge of femora. 
Under surface uniformly clothed with short ashy pile with the exception of a rounded, 
nitid glabrous medio-apical spot on the four basal abdominal segments; derm finely and 
closely punctate; extremity of abdomen projecting slightly beyond apices of elytra. , 

Long. 30 mm.; lat. 5 mm. 

Maylands. 

Holotype (unique) in Western Australian Museum (32-242). 

A fine species, structurally close to 17. ater Lea, but readily distinguished by the 
brown pre-lateral and white lateral stripes. 

Uracanthus dentiapicalis, sp. nov. 

(Fig. 7.) 

Slender, piceo-castaneous, rather densely clothed with ashy pubescence, longest 
basally, dense and pilose laterally. Apices obliquely truncate, angles toothed; elytra 
with a strong convex ridge extending from shoulder to external apical angle. 
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Head small, muzzle short, broader than long, median line very deep and broad between 
antennal bases, narrow but sharply defined to base; densely clothed with long recumbent 
ashy pile; eyes large, coarsely granulate, emargination filled with dense grey pile; antennal 
bases prominent. Antennae slender, slightly longer than body—half apical joint passing 
elytral bases—clothed with ashy pubescence; joints 4-10 feebly produced on one side 
at apex, 4-7 strongest; 1, 3-4 equal, 5-9 and 11 equal, longer than 4, 10 shorter than 5, 
Prothorax longer than broad (at base), narrowest at apex, increasing regularly to about 
basal third where it is laterally obscurely tuberculate, strongly ridged transversely on 
median line, on basal half corrugations not extending to sides; evenly and densely 
clothed with woolly grey pile. Scutellum bluntly triangular, clothed with grey pile. 
Elytra narrow, very slightly wider than prothorax at base, almost parallel-sided, slightly 
constricted about half elytral length and tapering shortly before apex; apices obliquely 
truncate, angles toothed; disc obscurely shagreened; a broad convex ridge runs down 
the centre of each elytron from about shoulder to external apical tooth, leaving elytra 
somewhat marginate laterally and suturally; clothed with ashy pubescence, densest 
basally and laterally. Lega slender, dark piceo-castaneous, sparsely pilose, that on lower 
surface of fore and middle femora densest. Under surface pitchy, sterna with dense 
ashy pile; abdominal segments sparsely pubescent. 

Long. 20 mm.; lat. 3 mm. 

Wandadgee Station. 

Holotype (unique) in Western Australian Museum (41-740). 

A slender species coming near U. tropicus Lea, but obliquely truncate and not deeply 
emarginate on the elytral apices, and the angles toothed rather than spinose, that on the 
external angle being strongest. The strong convex ridge on the elytron is a very 
distinctive feature. There is an almost glabrous area near the base of each elytron, but 
this is almost certainly due to abrasion, since the clothing upon the right elytron is 
much more continuous than on the left, and the area of exposed derm more irregular. 

Emenica fulva, sp. nov. 

(Fig. 8.) 

Slender, subcylindrical, black, densely clothed with rich fulvous pile, legs and 
antennae black. 

y. Head bright fulvous, nitid, antennal tubercles, mandibles and eyes black, median 
sulcus deep, clearly defined, muzzle almost as long as head, clypeus oval. Antennae 
slightly longer than body, joints 4-10 somewhat flattened, slightly expanded externally 
at apex, 11 slender; joint 3 as long as 1, 4 shorter than 3, 6-6 equal, longer than 4, 
remainder decreasing progressively with the exception of 11 which is as long as 5; 
1-3 nitid, 1 densely and closely punctate, 3 with strong transverse ridges, 3-11 clothed 
with sparse glistening golden pile. Prothorax longer than wide, slightly narrower than 
elytra at base, strongly constricted anteriorly, swelling regularly laterally to centre, then 
again constricted to base, hind border marginate. Scutellum scutiform, densely pilose. 
Elytra narrow, parallel, with indications of two obscure longitudinal costae; apices 
rounded; densely clothed with bright fulvous pile, long and adpressed. Legs slender, 
with indications of sparse golden pile similar to antennal clothing. Under surface black, 
prosternum finely punctate, with sparse fulvous pile; abdomen scarcely longer than 
elytra. 

Long. 14 mm.; lat. 3 mm. 

cf. Similar to female but smaller; prothorax swelling regularly from base to apex; 
antennae more pilose and legs redder. 


Figures 1-11. ^ 

1. Phctcodea singularia. 2. Tryphocaria northamensia. 3. Coptocercua aannio. 4. Didymo- 
cantha picta. 5. Uracanthua regalia. 6. Uracanthua multiUneatua. 7. Vracanthua dentiapicalia. 
8. Emenica fulva. 9. Platyomopaia delicatula. 10. Rhytiphora cruoenaia. 11. Corrhenea glauerti. 

N. B. Adams, del. 
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Long. mm.; lat. 2 mm. 

Kukerin and Lake Wingham. 

Holotype $ and allotype cf in Western Australian Museum (36-4828, 33-63). 

This small but striking species is, from Pascoe’s description, very distinct from 
E, nigripenniSt which is unknown to me, both in the colour of the clothing of the elytra, 
and that the end of the abdomen scarcely protrudes beyond the apex of the elytra. 
Pieaarthrius gearyi McK.—^Mt. Wynne. 

It is extremely interesting to find this fine species occurring in Western Australia. 
It was originally described by me from a unique example from Cunnamulla, south 
Queensland. I have seen only one other specimen, taken at Rockhampton, Queens¬ 
land, in Mr. W. du Boulay’s collection. 

Pseudocephalus minis Pasc.—Scarboro*. 

Rhinophthalmm nasutus Shuck.—Cottesloe. 

Bimia bicolor White—Jarrahdale. 

Earinia purpureipes Lea—Darlington. 

Hestheais cingulata Pasc.—Hamel. 

Trichomesia newmani Pasc.—Wellard and Perth. 

Pytheus erosus Mad.—Perth. 

Pytheus pulcherrimus Pac.—Rottnest Island. 

Homaemota hasalis Pasc.—Rottnest Island. 

LAMIINAE. 

Microtragiis mormon Pasc.—Kulkerin. 

Microtragus arachne Pasc.—Montebello I., and Wandadgee. 

Ancita didyma Blkb.—Dedari and Pringles. 

Andtu lineola Newm.—Subiaco and Donnybrook. 

Ancita niphonoides Pasc.—Lake Violet. 

Ancita ? fuscicornis Germ.—Jarrahdale and Harvey. 

Ancita marginicollis Boisd.—Esperance. 

Ancita sparsa Pasc.—West Perth. 

Ancita longicornis, sp. nov. 

Robust, brown, clothed with dense mixed brown and grey pile, a transverse brush 
of erect dark-brown hairs near elytral bases, and an oblique narrow dark-brown mark 
towards apex; antennae much longer than body. 

cJ. Head as wide as prothorax at base, coarsely punctate, eyes medium, coarsely 
granulate, irregularly clothed with coarse brown pile; greyish on cheeks where it is 
speckled with black. Antennae nearly two and a half times as long as body, with close 
adpressed pile, black on about apical fourth of each joint, remainder grey; basal joint 
stout, strongly dilated apically, grey pile longer than brown and concentrated in small 
flake-like patches, 2 beaker-shaped, tapering strongly to base, joints 3-4 equal, consider¬ 
ably longer than 1, 6-6 equal, shorter than 3, 7-9 progressively decreasing in length, 
10-12 equal, shorter than 7; fringed beneath, joints 3-6 thickly fringed and 3-7 apically 
tufted. Prothorax strongly transverse, length about half that of breadth inclusive of 
spines, irregular, with a stout acute lateral tubercle at about three-quarters, basally 
constricted, marginate, disc with three large irregular tubercles forming a prominently 
elevated transverse area; a minute nltid black pustule situated on lateral tubercle; 
coarsely and sparsely punctate; densely clothed with recumbent mixed brown and grey 
pile, grey concentrated laterally and in centre of disc. Scutellum small, cordate with 
vertical median groove. Elytra broader than prothorax at base (of equal breadth 
including lateral tubercles), parallel-sided to two-thirds then rounding to apex; apices 
with external angle rounded, sutural bluntly angulate; suture strongly marginate over 
apical third; laterally marginate; disc coarsely punctate, with minute glabrous tubercles 
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or pustules, densely clothed with mixed grey and brown pile concentrated in distinct 
tufts; a large elongate crest of dark brown hairs lying transversely behind scutellum, 
and an oblique brown line running inwards from, but not touching, lateral margin at 
about Insertion of hind femora almost to sutural margination. Legtt densely clothed 
with ash-grey pile varied with small black spots; femora strongly clavate; middle and 
hind tibiae with erect white hairs. Under surface densely clothed with buff pile varied 
with black spots. 

Long. 15 mm.; lat. 7 mm. Antennae 37 mm. 

Edjudina. 

Holotype (unique) in Western Australian Museum (37-313). 

A very distinct species coming closest to A. niphonoides Pasc. in elytral marking, 
but actually very distinct from it. Its exceptionally long antennae and the curious 
tufted elytral clothing should serve to distinguish it quite readily from all other species. 

Disterna forrestensis^ sp. nov. 

Medium, dark castaneous, clothed with ash-grey pile; elytra with scattered glabrous 
spots. 

Head small; eyes small, finely granulate; antennal tubercles prominent; face and 
cheeks with close white pubescence. Antennae slender, slightly longer than body; basal 
joint with sides almost parallel, finely and closely punctate, with sparae whitish 
pubescence; joint 3 very long and slender, remainder progressively decreasing in length; 
joints 4-10 basally ringed with white pubescence. Prothorax as long as wide at base; a 
short, acute lateral spine rising from a broad swelling base at about three-quarters from 
apex; disc with two transverse ridges, strongest at sides, depressions filled with ashy 
pubescence. Scutellum small, semicircular, pilose. Elytra broader than prothorax, 
including spines, parallel-sided to apical fourth then tapering gradually and roundly to 
apex; apices shallowly emarginate, angles obscurely toothed, exterior strongest; a 
raised longitudinal costa rising obscurely on elytral base half-way between shoulder and 
suture and becoming gradually more strongly defined to its termination on external apical 
tooth; densely pilose throughout, except for numerous small scattered glabrous spots, 
each with a large circular puncture at its centre; at about apical seven-eighths, an 
impunctate area forms a transverse fascia. Legs densely pubescent, a glabrous band 
encircling hind femora. Under surface densely clothed with ashy pile varied with minute 
glabrous spots; centre of abdominal segments nitid, glabrous, the glabrous area on each 
segment extending laterally in a curved line. 

Long. 11 mm.; lat. 4 mm. 

Forrest River district. 

Holotype (unique) in Western Australian Museum (1915-369). Comes nearest to 
D. pumila Pascoe, but is more robust in form and lacks the dark basal elytral marking 
of that species; the clothing, too, is considerably longer and denser. 

Disternopsis pentheoides Pasc.—Perth. 

Platyomopsis lenta Blkb.—Landoi- Station. 

Platyomopsis fulvescens Pasc.—Mt. Wynne. 

Platyomopsis puhiventris Newm.—Salmon Gums. 

Platyomopsis duhoulayi Pasc.—Bickley, Hamel. 

Platyomopsis pedicornis Fabr.—Koolan Is., and Tambrey Station. 

Platyomopsis arctos Pasc.—Kaianning, Koorda and Mt. Helena. 

Platyomopsis satelles Pasc.—Tolga. 

Platyomopsis cinerascens Auriv.—Wamerusking. 

Platyomopsis aevota Pasc.—Warrawaguine and Tambrey Station. 

Platyomopsis lateralis Pasc.—Midland. 

Platyomopsis fraseri Blkb.—Menzies. 

Platyomopsis farinosiis Pasc.—Caversham. 
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Platyomopsis ohliqua Don.—Forrest R. dist.. Lake King, Milly Soak. 

Platyomopsis ferruginea Auriv.—Salmon Gums, Three Springs. 

Platyomopsis modesta Blkb,—Esperance, Geraldton, Rottnest I. 

Platyomopsis satelles Pasc.—Lake Violet. 

Platyomopsis canus, sp. nov. 

Slender, dark red-brown; head densely clothed with white pile; a silvery-white 
lateral elytral stripe. 

c?. Head medium; eyes small, finely granulate; antennary tubercles large and 
prominent; entirely clothed with dense, closely adpressed recumbent white pile. 
Antennae stout, longer than body, densely clothed throughout with white pile and 
profusely fringed beneath with long white hairs; basal joint stout, swollen; derm nitid, 
very finely punctate; joints 3-4 equal, remainder progressively decreasing in length. 
Prothorax as wide as long, sides evenly rounded, apex slightly constricted, fore margin 
straight, as broad as head, base strongly constricted, disc granulate-punctate, sparsely 
pilose, densest apically and basally. Scutellum small, scutate, pilose. Elytra wider than 
prothorax, parallel-sided to apical fourth, then converging roundly to apex; apices 
squarely truncate and fringed with hair; shallowly and somewhat coarsely punctate; 
base with scattered shining granules; clothed with sparse grey and buff pubescence, 
thickest apically and basally; a lateral stripe of dense silvery-white pile, irregularly 
notched along upper margin, commencing, and at its broadest, just behind shoulder and 
tapering gradually to apex. Legs: first and second femora densely clothed with snowy 
pile, hind buff, speckled. Under surface sparsely clothed with grey pile, dense on sterna. 
Sexual clothing on second abdominal segment buff. 

Long. 14 mm.; lat. 3 mm. 

$. Similar to male, but larger; antennal joints decreasing progressively; 3rd 
considerably longer than 4th; sides of prothorax straighter. 

Long. 16 mm.; lat. 4 mm. 

Cue, Mt. Jackson, Ankertell. 

Holotype J (KS7063) and allotype 5 (K37063) in Australian Museum, Sydney; 
paratype $ in Western Australian Museum (39-346). An extremely distinctive little 
species nearest to P. mjuhergi Auriv. in form, but easily distinguished by the conspicuous 
grey pilose head and snowy fore and middle tibiae. The antennae of the female allotype 
are damaged, but the complete antenna would be shorter than the body. 

Platyomopsis deilcatula, sp. nov. 

(Fig. 9.) 

Comparatively slender, black, densely clothed with white pile varied with bright 
buff; shoulders sub-glabrous, and with a dark-brown pilose area on each elytron at about 
apical third. 

c?. Head broad, concave between antennary tubercles, median line narrow but 
sharply defined; clothed with dense white pile. Antennae stout, considerably longer than 
body; joints progressively decreasing from 3 to apex, clothed with recumj)ent white pile 
and densely fringed beneath with long black hairs; basal joint with large scattered 
punctures. Prothorax much narrower than elytra at base, transverse broader than long, 
almost parallel-sided, slightly constricted at apical fourth; disc with large sparse 
punctures; median raised longitudinal line clearly defined; clothed with long recumbent 
white pile. Scutellum large, semicircular. Elytra subcylindrical, parallel-sided, apices 
truncate; densely clothed with white pile with large scattered punctures revealing the 
derm beneath; shoulder area with dark subglabrous derm, and numerous round, nitid 
tubercles pr.ojecting through light buff pile; an irregular area of dark brown and buff 
pile at apical third. Legs stout, uniformly clothed with dense white pile. Under surface 
densely pilose. 

Long. 15 mm.; lat. 6 mm. 
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2. Similar to male but more robust, with buff pile on head, prothorax and elytra, 
on the latter dispersed in small patches over almost the entire area. Antennae longer 
than body, but shorter than in male. 

Long. 16 mm.; lat. 6 mm. 

Carnarvon (H. W. Brown). 

Holotype c? and allotype 2 in Australian Museum, Sydney (K67662). Comes nearest 
to P. humeralis White, but differs in the almost straight sides to the prothorax, 
unlcolorous antennae, smaller size, etc. 

Rhytiphora crucensis, sp. nov. 

(Fig. 10.) 

Robust, black, sparsely clothed with scattered patches of dense ochreous and white 

pile. 

(J. Head broad, as wide as prothorax at narrowest, coarsely and sparsely punctate, 
suture deep; margined laterally with white and ochre pile (broken between antennary 
tubercles); vertex with a transverse row of small white pilose spots; eyes black, 
margined with snowy-white pile; clypeal suture straight; clypeus fringed with long 
white and buff hairs. Antennae stout, almost reaching apices of elytra; black, fringed 
beneath with concolorous hairs; base of joint 3 spotted and 4-9 ringed with white. 
Prothorax transverse, broader than long, strongly corrugated transversely; wider than 
head in centre, but strongly constricted apically and posteriorly, with three distinct 
transverse bands of minute pilose white spots, corrugations filled with brown pile giving 
the prothorax a general brownish tint. Elytra parallel-sided, apically broadly rounded, 
shoulders prominent, pustulose, pustules (sometimes coalescing) most prominent on 
anterior half, posterior with a few large scattered punctures showing between pustules; 
sparsely clothed with small scattered compact patches of mixed ochre and white pile, 
which in many cases appear to occupy depressed areas between the pustules; these 
spots tend to be concentrated along suture and to form an obscure pattern on each 
elytron. Under surface: prosternum brown with small white spots; abdominal segments 
mottled ochre and white, with dense sexual clothing of buff. Legs stout, short, femora 
and tibia densely clothed with ochreous pile varied with white spots; knees black; 
tarsi black fringed short golden hair. 

Long. 21 mm.; lat. 8 mm. 

2- Similar to male; antennae not reaching beyond two-thirds elytral length; 
abdominal segments mottled ochre and white. 

Long. 23 mm.; lat. 8 mm. 

Southern Cross (H. W. Brown), Borden. 

Holotype ^ and allotype 2 in Australian Museum, Sydney (K67663). 

Paratype 2 in Western Australian Museum. 

This short and stoutly built species may be considered to come closest to R. saundersi 
Pascoe, but since its propoitions are shorter and stouter, the pilose spots much smaller 
and the elytra much more pustulose, it is impossible to confuse the two. A male in the 
Australian Museum Collection has the interspaces between the pilose spots with a dull 
brownish pubescence similar to that on the prothorax, but there it is denser. In the 
other specimens before me the derm is quite naked; it is possible that this is a freshly 
emerged example, and that the elytral pubescence is shed easily, and is not due to 
abrasion. Another male in the Western Australian Museum Collection is much smaller 
than the typical, measuring 16 x 6J mm. 

Rhytiphora argenteolateralls, sp. nov. 

Robust, black, elytra clothed with mixed grey and buff pile tending to form small 
dense spots; lateral margin broadly silvery-white. ^ 

(?. Head large, glabrous with a few sparse punctures; face, cheeks, and an oblique 
stripe behind eyes buff, pilose; eyes margined with whitish pile. Antennae stout, shorter 
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than body, reddish-brown clothed with black and Irregularly spotted with dense white 
pile; fringed beneath with black hairs. Prothorax almost parallel-sided, clothed with 
close recumbent blackish pile varied by a narrow posterior and anterior transverse line 
of bright buff pile with irregular spots of the same colour over intervening area; 
corrugation slight,^ irregular. Scutellum semicircular, surrounded by a smooth, convex 
raised rim, centre depressed and filled with grey pile. Elytra clothed uniformly with 
close greyish pile and concentrated spots of grey and buff of greater length forming 
numerous small tufts or spots through which protrude small glossy tubercles, most 
numerous on basal fourth; a broad lateral silvery-white longitudinal stripe with a row 
of minute spots of nitid derm along upper margin; derm of elytra (exposed by 
abrasion) reddish-brown; apices obtusely truncate, rounded over exterior angle. Legs 
stout, black irregularly blotched and spotted with white pile, densest on lower surface, 
externally with buff towards extremity of tibia; tarsi with grey clothing. Under surface 
spotted with grey and buff; sexual clothing yellow-buff. 

Long. 24 mm.; lat. 8 mm. 

Southern Cross (H. \V. Brown). 

Holotype (unique) in Australian Museum, Sydney. (K67664). 

A very distinctive insect unlike any other member of the genus known to me. The 
dense jdlose clothing and white lateral stripe should serve to identify it. 

Penthea vermicularia Don.—Salmon Gums. 

Two specimens veiy much larger than any I have previously seen, but otherwise 

agreeing closely with this species. 

Penthea nigrina Blkb.—Salmon Gums. 

Penthea tigrina Blkb.—Lake King. 

Penthea ? solida Pasc.—Maiwel Loch. 

Corrhenes glauerti, sp. nov. 

(Pig. 11.) 

Very robust, brown, densely clothed with woolly pile of mixed grey and brown varied 
with small black spots. 

Head large, broad, densely clothed with woolly grey and brown pile interspersed with 
long erect hairs; eyes small, strongly eraarginate, black, finely granulate, upper lobe 
much reduced, constiiction linear; median sulcus shallow, narrow; vertex with a few 
very large punctures; antennal bases glabrous, nitid. Antennae much shorter than 
body, reaching to apex of hind femora, sparsely clothed with grey pubescence concentrated 
at bases of joints, apices glabrous; joint 1 stout, apically dilated, with grey pubescence, 
apex in front glabrous, strongly punctate; joint 3 as long as 1; remainder much shorter, 
progressively decreasing in length to apex; 1-5 with profuse erect hairs, in remainder 
confined to several erect apical bristles. Prothorax broad, almost parallel-sided, contract¬ 
ing slightly to base, with two strong, pointed lateral tubercles just behind apical margin; 
a transverse band of grey pile covering anterior third, base pilose, but less dense, and 
darker; disc with numerous small nitid tubercles projecting thrpugh the brownish pile 
which lies in the depressions between them; the whole of prothorax with numerous long 
erect grey hairs. Bcutellum small, rounded, black, with two fine pilose transverse white 
lines. Elytra slightly wider than prothorax at base, gradually broadening to about three- 
quarters, then contracting roundly to apex; apices broadly rounded; entirely clothed 
with dense woolly grey pile mixed with brown and varied with numerous small round 
black or infuscate spots, the whole with very numerous erect whitish hairs; basally with 
numerous small rounded glabrous nitid tubercles projecting through the pile and tending 
to be arranged in short longitudinal rows; a highly nitid glabrous longitudinal ridge, 
1 mm, long, on suture close behind scutellum; suture brown. Legs short, stout, black, 
densely clothed with short, close pale-grey pile, that on front of middle tibiae brown. 
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Under surface densely clothed with reddish-brown pile (recumbent on abdominal 
segments, woolly, semi-erect on sterna), mixed with long erect white hairs. 

Long. 19 mm.; lat. 7 mm. 

Bulong. 

Holotype (unique) in Western Australian Museum. (30-886.) 

This exceedingly striking species is by far the largest in the genus and quite unlike 
any of its congeners. The strongly raised nitid line on the suture below the scutellum 
is a remarkable feature. The glabrous area upon the front of the apex of the basal 
joint of the antenna does not appear to be due to abrasion, since it is identical on both 
antennae, and the line of demarcation between glabrous and pubescent areas is oblique 
and very sharply defined. 

Named for Mr. L. Glauert, Curator, Western Australian Museum, to whose kindness 
and co-operation I owe the opportunity of examining this interesting collection and 
describing those new species which it contains. 



THE REPRODUCTIVE ORGANS OF CEOPLANA 
SANGUINEA MOSELEY. 

By Marion L. Fyfe, M.Sc. 

Department of Zoolog^y, University of Otagro, N.Z. 

(Figure 1.) 

Introduction. 

In a description of New Zealand land planarians Dendy (1896) identified several 
specimens as G. sanguinea, which he considered had been introduced into New Zealand 
from Australia, where it is endemic. Nevertheless, Dendy was a little doubtful of his 
identification, as he goes on to say: “There is some difficulty in distinguishing between 
this species and G. triangulata var. australis" 

In a collection of New Zealand land planarians received on loan from the British 
Museum for the study of the internal anatomy there was one specimen collected at 
Invercargill, N.Z„ and labelled by Dendy G. sanguinea. From its internal structure 
this specimen proved to be an immature G. triangulata var. australis, now Artioposthia 
australis. In order to compare this with the real G. sanguinea the writer applied 
for material to the Director of the Australian Museum, Sydney, and was kindly given 
a selection of specimens of that worm. 


Material. 

G. sanguinea has a wide distribution all over eastern and southern New South 
Wales, Victoria and Tasmania, and specimens were chosen from four localities which 
were widely separated so as to give a fair idea of any variations in the local specimens 
and their geographical range. Longitudinal sagittal serial sections were cut and 
stained in borax-carmine and picro-indigo-carmine and from these a reconstruction of 
the internal anatomy was made. The result was as follows: No. W.1820 (part) from 
Tasmania had no reproductive organs; No. W.2151 from Blackheath was immature, 
having simple male and female ducts but no genital pore; No. W.2152 (part) from 
near Gosford had all the essential reproductive organs, though these were not so 
mature as in the two specimens No. W.2196 (part) from Victoria. The worms with 
immature reproductive organs were smaller than the mature ones, but the general 
structure and arrangement of the organs was the same throughout. 

External Characters. 

According to Moseley (1877) the dorsal surface is “a uniform light red which is 
lighter on the under surface of the body; length of living worm, 70 mm.”. Since this 
was written, von Graff (1899) has included in this species G. ruHcunda Fletcher and 
Hamilton (1888) and G. alba Dendy (1891). This allows for a wider variation in 
colour and size, as, for example, Dendy has found specimens of G. alba about 100 mm. 
in length, and Spencer (1891) in describing Q. alba says: “Specimens vary in colour 
from almost white to orange, and sometimes brown and grey.” 

A faint dorsal median stripe has been described for some specimens, but Dendy 
(1891) says that there are no stripes in G. alba and there were no stripes on the 
specimens of G. sanguinea examined by the writer. 

The mouth and the genital pore are in the usual position. In a specimen of 
54 mm. length the mouth was 36 mm. and the genital pore 42 mm. from the anterior end. 
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The eyes are not numerous and are arranged in a single row across the anterior 
end with a few scattered ones down the sides. 

Reproductive Organs (Fig. 1). 

The reproductive organs are very different from those of Artioposthia australis, 
being of the typical Oeoplana type. The genital pore (p.p.) opens into a common 
atrium (at.) which is separated from the male atrium (m.at.) by a muscular flap (/I.), 
Paired ovaries lie in the usual ventral anterior position, and from these the two 
oviducts (od.) pass back and join before entering the glandular canal (p.a). This 
is composed of two parts—a proximal part lined with gland cells which pour their 
secretion into the cavity, and a distal part into which open numerous ducts of the shell 
glands {sh.) situated in the surrounding parenchyma. The glandular canal widens 



Figure 1. 

J >iagraTTinuUic‘ longitudinal .section of Gcoplana sanguined Moseley. 
at., common atrium; h.p., penis bulb: d.ej., ejaculatory duct; d.s., 
seminal duct; ./I., muscular flap; g.c., glandular canal; g.p,, genital 
]iorc ; g.s., glandular sac; m.at., male atrium; od., oviduct; pe.. penis 
T)apilla ; sh., .shell glands; v.s., seminal vesicle; v.s.f., false seminal 

vesicle. 

into the common atrium without any special papilla. A simple glandular sac (p.s.) 
opens into the common atrium just inside the genital pore on the same side as the 
glandular canal. This sac is lined with gland cells which produce masses of a thick 
secretion filling the whole of the sac as well as a large part of the female atrium. 
It does not appear to have the function of a bursa copulatrix, which is a receptacle for 
sperms at copulation and therefore is generally empty; moreover, the bursa is, as a 
rule, more closely related lo the oviduct, and very often lies between the oviduct and 
the penis bulb. The glandular sac, on the other hand, is a sac for producing large 
quantities of secretion, and its function would appear to be related to cocoon formation, 
especially as its development lags behind that of the other reproductive organs. An 
immature worm with simple ducts and closed genital pore has no such sac; an older 
worm with well-developed glandular canal and seminal vesicle has, in the position of 
the sac, a narrow outpushing of the atrial wall with no contents. Only in the fully 
mature worm is any secretion found in the sac and atrial cavity. 

The testes lie in the usual ventral position and extend from behind the ovaries 
to the mouth. Each vas deferens is expanded in the region of the pharynx into a 
false seminal vesicle (v.s.f.) which, as it nears the penis bulb (b.p.), narrows to form 
a seminal duct (d.s.) with thick walls of circular muscles and no contents. The two 
seminal ducts join to form a short duct entering the seminal vesicle (i?.s.), the lining 
of which is very much folded and is composed of glandular cells which pour their 
secretion into the cavity of the vesicle. A short ejaculatory duct (d.ej.) leads through 
a short penis papilla (pe.) to the male atrium. 
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Remarks. 

This planarian is characterized by the separation of the male atrium from, the 
common atrium by a muscular flap. Both male and female ducts are very glandular 
and the separate glandular sac near the genital pore is a very unusual feature. 

The writer records her thanks to the Director of the Australian Museum for his 
help in supplying information about the distribution of G. sanguinea and for providing 
the material for this paper. 
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A NEW SPECIES OF TYPHLOPS FROM NEW BRITAIN. 

IJy J. R. Kinghokn. 

Zooloj^ist, Australian Museum. 

(Figures 1-8.) 

Typhlops keasti, sp. nov. 

Snout long, acute and vertically compressed, forming a chitinous sharp lateral 
edge. Rostral long, narrow, its length above being greater than its distance from 
the anterior level of the eyes. Nostrils large, oblique, and below the lateral margin 
of the snout, which is very pronounced. The nostril is nearer to the rostral than to 
the preocular, and its distance from the eye is equal to four times its distance from 
the tip of the snout. Nasal (deft joining the second upper labial, and extending beyond 
the nostril, but not dividing the nasal shield. There are two upper shields forming a 
suture with the nasal; these might be termed internasals, and they are separated from 
each other by the suture between the rostral and the fiontonasal. The frontal joins 
the frontonasal and th(‘ parietal, these shields and the supraoculars being subequal in 



Figure J. 

Titphlopti krnftti Kinghorn. 

J. U. Kinghorn, del. 

size. There are seven scales boidering the i)arietals and the supraoculars. The 
preocular is the largest shield on the snout; it forms a very narrow suture with the 
ocular, and a wide suture with the prefrontal. The ocular is oblique, and is much 
broader above than at the junction with the preocular; it is separated from the upper 
labials by two rows of subequal scales. The scales are in 32 rows round the centre 
of the body. The total length is 285 mm., and the diameter of the body at the centre 
is 5 mm. The tail terminates in a very bard, thorn-like spine. 

Colour (in spirits).—Greyish above, yellowish below, the tail spine being black. 

Locality.—Jsicqumot Bay, New Britain. Described from a single specimen collected 
in June, 1945. by Sergt. J. A. Keast, A.I.P., now a member of the Museum stall. 
Holotype No. R.12856, in the Australian Museum. 

Affinities. — 7\ keasti is allied to T. solomonis Parker,^ and in a lesser degree to 
T. infralahialis Waite,* both from the Solomon Islands, and the figures of these are 
given here for comparative purposes. It will be noted that whiljit all three species 
have very pointed snouts, that of T. keasti is very much longer than either of the 

’ T. solomonis Parker, Btdl. Mus. d^Hist. Belg., Tome xv, 60, 1929, p. 4, fig, 

^ T. infralabialis Waite, Rev. South Austr. Mua., i, 1, 1918, pp. 36-36, fig. 25; and Kinghorn, 
Herp. Sol. Is., Rbc. Aust. Mus., xvi, 3, p. 141, fig. 15 (after Waite). 
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othei's. T. infralahialis has twenty-six rows of scales round the body, and the nasal 
cleft arises from the first upper labial, whilst in T, solomonis and T. keasti the cleft 
arises from the second upper labial, and in each the scales are 32 in number. 
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Figure 2. 

A-U. Typhlops solomonis Parker. C-D. Typhlops Hifralahialis Waite. 

J. R. Kinghorn. del. 

In describing solomonis Parker immediately recognized the extraordinary grouping 
of the head shields, and he wrote: “It is impossible to hoinologise the numerous small 
head shields of the ocular region, and it is only by a figure that their disposition can 
be appreciated."’ 

I agree with Parker and, in describing keasti, used some terms not generally 
associated with head shields of the genus Typhlops. The accompanying figures show 
that I refer to the upper pair of shields in front of the oculars as prefrontals, instead 
of supraoculars, the term preocular being restricted to the lower pair, which are by 
far the largest of the head shields. The complete division of the nasals, as illustrated, 
leaves two courses open: the posterior section may be described as either postnasals 
or internasals, and I have considered the latter more appropriate. The shield adjoining 
the rostral in keasti is referred to as frontonasal, then follows the frontal between 
the eyes, bordered by the small shields referred to as supraoculars. This leaves the 
parietal area with but a single shield, thereby eliminating the “interparietal” commonly 
referred to in other species. With only one specimen I am not in a position to examine 
the underlying cranial characters in association with the head shields, but I feel sure 
they would support the terminology I have adopted for this species. Actually the 



A B 

Figure :i. 

Terminology of the head shields as applied to Typhlops keasti (A) and a 
normal .‘Species of Typhlops (B). R., Rostral; N., Nasal; In., Tnternasal; 

F.. Frontal; Fn., Frontonasal; Pf., Prefrontal; Poc., Preocular; 

P., I'arlelal; Soo., Supraocular; Ip., Interparietal; Oc., Ocular. 

J. R. Klnghorn, del. 
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terminology of the head shields of many of the species of Typhlops is very perplexing, 
and their disposition is certainly not constant, suggesting that only by figures can 
the essential characters of a description be appreciated. 

Since going to press a new species, T. hergi^ J. A. Peters, has been described from 
Sergi Point, New Georgia, Solomon Islands. 

This interesting form agrees with T. infralabialis Waite, in having only 26 rows of 
scales, whilst the profile and general disposition of the head shields indicate a close 
relationship to T. solomonis and T. keasti. 

Peters also finds that the nomenclature of certain head shields is confusing, as he 
refers to the single preocular being separated from the orbital area by a posterior ocular. 
Parker refers to two superposed preoculars separated from the orbital area by a scale 
of uncertain homology, but apparently derived from the ocular. 

It would appear that a modification of Peters’ statement might be accepted, and I 
suggest that the preoculars be indicated as 1 + 2 or 1 + 1 as the case may be, otherwise 
the anterior shields must be regarded as loreals, being situated in the loreal region. 


» T. bergi Peters, Occ. Papers, Mua. Zool. Mich., No. 508, Peb. 16, 1948, pp. 1-Jl, figs. 1-2. 



STUDIES IN ICHTHYOLOGY. No. 13.* 

By Gilbert P. Whitley, F.B.Z.S. 

Ichthyologrist, The Australian Museum, Sydney. 

(Figures 

Family LEPtOCBPHALIDAE. 

Genus FImbriccps Whitley, 1946. 

Orthotype, F. umbrellahia Whitley. 

A remarkable genus of conger eels with skinny filaments protruding from the snout 
and over the eyes. Top of snout not swollen. Lips not turned upwards into a fiange, 
but overhanging and with well developed labial bones. Anterior patch of teeth of 
upper Jaw exposed when mouth is closed. Fine teeth on jaws and vomer, none much 
enlarged. Caudal pointed. Colour plain, brownish. 

This combination of characters distinguishes Fimbriceps from all the fifty or so 
nominal genera of congers. 

Fimbriceps umbrellabia Whitley, 1946. 

Fimbriceps umbrellabia Whitley, Austr. Mus. Mag., ix, 2, 1946, p. 62, fig. 

Head (17 mm.) 6*5, depth (7) 16. preanal length (39) nearly 3 in total length 
(112). Eye (4*4) 3*8, snout (5) 3*4, pectoral (6) 2*8 in head. Head conic, rather bulbous 
posteriorly. Byes large, rounded pyriform. Interorbital very narrow. 

About 9 or 10 branchiostegal rays each side. No jugostegalia. Opercular elements 
discernible through skin. Some mucus canals from eye to near gill-opening and down 
front of operculum. Gill-slits moderate openings before pectoral fins, directed down¬ 
wards and backwards, and sealed below across a broad isthmus. Mouth reaching below 
posterior half of eye. Upper jaw the longer. Two keels along chin. Bands of fine 
pointed teeth on jaws, smaller bluntly conic ones cross roof of mouth, this vomerine 
patch apparently not extending backward to eye but tapering to cease before the free, 
well-developed tongue. The anterior teeth in upper jaw are slightly enlarged and form 
a group exterior to the mouth-opening. Anterior teeth of lower jaw defiected slightly 
outwards; a couple of posterior teeth in upper jaw are antrorse. 

1 am unable to distinguish the nostrils, but they are probably before the eye 
and over the lip anteriorly as usual in congers. The upper lip is not turned upwards 
into a flange. There are two overhanging flaps of skin over upper jaw, the uppermost 
simple, the second scalloped and lying over the lips, which are supported by well- 
developed labial bones. 

The snout is not swollen, but pointed, and bears several forwardly directed 
filamentous processes about one millimetre long. Two similar processes over eye, 
and some small ones below sides of lower jaw. 

Body elongate, tapering, compressed, naked. Tail attenuated, nearly twice as 
long as rest of fish. Doubtless through abrasion during trawling, much of the skin 
is missing and the lateral line structure cannot be made out, but there are no 
white-spotted pores as in some congers. 

* For No. 12 see Rbc?okds or thb Australian Museum, Vol. xx. Part 4, March, 1939, pp. 
264-277, flgs. 1-3. 

The author is indebted to the Council of the Royal Zoological Society of New South Wales 
for the loan of blocks from his forthcoming “Pishes of Australia” used in Figures 2, 4, 6, 7 
and 9 of the present paper. All figures have been drawn by the author and, unless otherwise 
stated, the line accompanying each represents one inch. 
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Dorsal fin originating behind head, over adpressed pectorals. The (a-d) percentage 
is 14*22. Anal beginning behind vent. Both fins of many short, spaced rays, joined to 
the pointed caudal, which is 2 mm. long. Pectorals pointed. 

Colour (in alcohol) dark brownish above, yellowish to silvery below. Some dark 
brown spots on cranium and operculum and smaller infuscations along upper jaw 
and before eye along snout. Fins pale, without black margins. 



Figure 1.—Fringe-nosed Conger, Fimbricepa umbrellabia Whitley. Holotype from 
off Broughton Id., New South Wales. 


Described and figured from the larger of two examples, 90 to 112 mm. long (4i ins.). 
Austr. Mus. regd. no. 1A.6895 (holotype and paratype). 

Loc. —Three miles off Broughton Island, New South Wales; seined in 46 to 60 
fathoms; 29 May, 1936. Collected by Mr. Melbourne Ward. 

Another example (IA.8013) was obtained by Dr. D. L. Serventy from the stomach of 
a Tuna {Thunnus maccoyii) at Twofold Bay, N.S.W., and was partially digested. 

Bassanago, gen. nov. 

Orthotype, Bassanago bulbiceps, sp. nov. 

A genus of deep-sea conger eels with the eyes large, supero-lateral; anterior 
nostrils, with tubes, below front of snout; cleft of mouth extending to middle of eye. 
No upper lip developed. Lower jaw much shorter than upper. Teeth small, conic, in 
bands on jaws and on.vomer; anterior intermaxillary teeth exposed when mouth 
is closed. Head much shorter than trunk. Vent anterior to middle of length. Lateral 
line not branched. Dorsal originating over anterior part of pectoral. Coloration plain, 
mostly pale. 

Differs from Bathycongrus Ogilby, 1898, in proportions of head and trunk and in 
having a short, bulbous snout. Rhynchoconger Jordan and Hubbs, 1926, is diagnosed as 
having the “premaxillary** patch of teeth larger than the vomerine patch, and my 
genus also differs in having a blunter snout, different dorsal origin and colouring of 
fins. From all other genera in the family the novelty is distinguished by the combined 
characters in the diagnosis above. 

Bassanago bulbiceps, sp. nov. 

Diagnosis. —A deep-sea conger eel which differs from all other Australasian species 
by having the dorsal fin arising above the pectoral bases; the snout is broad and 
swollen. 

Description.—-Head (38 mm.) 6-8, depth (13) 19-8 in total length (258). Depth of 
body equal to its width (18). Bye (8) 4-7, snout (10) 3*8, gape (11) equals pectoral 
(11) 3*4, interorbital (3) 12-7, gill-opening (6) 6-3 in head. Distance between gill-slits, 
below, 9 mm. Snout to dorsal origin 39. Preanal length about 100.** Tail 158. Level 
of dorsal origin to that of anal 61; (a-d) percentage = 23-6%. 

Head swollen, bulbous, spongy, inflated at gills. Snout bluntly truncate, overhanging 
mouth; without fleshy processes but with some microscopic papillae Gape broader 
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than long, rictus barely reaching below posterior half of eye. No flange or fold on 
upper Up, which continues from mouth to skin of head without interruption. Lower 
lip developed. Anterior nostrils short tubes opening downwards below snout. Posterior 
nostrils rather large, just before middle of eye. Bands of small conic teeth on jaws, 
intermaxillaries and vomer. Anterior teeth external to mouth. The vomer teeth do 
not extend back as far as eye. Ten branchiostegal rays can be counted through 
the skin. 

Body cylindrical anteriorly to strongly compressed posteriorly. Lateral line 
conspicuous, not branched, the numerous pores joined to form a continuous channel 
from head to tail. Myocommas conspicuous except posteriorly; there appear to be at 
least 160. Vent large, just before anal fin. 

Dorsal originating over posterior part of pectoral base, becoming much higher 
posteriorly and confluent with the long rounded caudal. Pectorals small, pointed, 
adipose. 

Colour, after long preservation, straw-yellowish. Eyes, gill-region and viscera 
bluish. Vent black. Unpaired fins with broad median dusky (brownish or blackish) 
area, marginally whitish. Minute brown infuscations on top of head and body. 

Described and figured from the unique holotype, a specimen 258 mm. or nearly 
lOi inches in total length. 

Loc .—Eastern slopes of Bass Strait, Victoria; 200 fathoms. F.I.V. “Endeavour”, 
11 December, 1913. Registered no. E.4633. 



Figure 2.—Swollen-headed Conger, Baaaanapo hulbicepa Whitley. Holotype 
from east of Bass Strait. Also nostrils and teeth of upper jaw. 

Family MURAENIDAE. 

Fimbrinares, gen. nov. 

Orthotype, Fimbrinares mosaica, sp. nov. 

A large reef-eel or moray which differs from other Muraenidae in having the anterior 
nostrils in short tubes and the posterior nostrils with conspicuous tassel-like exterior 
fringes. The intermaxillary teeth are curved, depressible fangs in 2 to 3 rows, and there 
are more than 25 teeth along each side of jaws. 

Otherwise much as in Oymnothorax of authors, Aemasia Jordan and Snyder, 1901, 
and Enchelycore Kaup, 1866. 


Fimbrinares mosaica, sp. nov. 

Head (160 mm.) 6-8, depth (86) 12 in total length (1033). 

Snout to vent (491) less than tail (542). Eye (11) 13*6, snout (32) nearly 4*7, 
gape (71) 21, interorbital (20) 7-6, gill-opening (11*5) 13*9 and width of body (60) 3 
in head. 

Snout and jaws long, top of head not much swollen. Eye small, covered by skin, 
subequal to gill-opening. Interorbital broad, flat. Anterior nostrils with short tubes. 
Posterior nostrils rimmed with conspicuous tassel-like superior fringes, formed by 
numerous laminae, above and before eyes. Lips entire. Gape reaching well beyond eye. 
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Mouth not completely closing because of the great development of the long, entire, 
subulate teeth. The latter are strong,'depresslble fangs which occur in the jaws as an 
outer row of smaller teeth with an inner single to double row of longer fangs. Inter¬ 
maxillary teeth in one to three rows, their bases extending back to level of eye. No 
median vomerine teeth behind eye-level. No molars. Throat furrowed. 

Body deep and rather robust, becoming compressed and blunt towards end of tall. 
Skin smooth and slimy. Anus small with small separate urinogenital pores, and no 
radiating plicae, situated in anterior half of fish. Vertical fins fairly well developed as 
adipose folds. The dorsal origin is before level of gill openings, its height only about 
one-fifth or one-sixth of body-depth, except towards end of tail, where it is about one- 
half same. Anal similar to but lower than dorsal, originating a short distance behind 
vent. Caudal embedded in adipose tissue round end of tall. 

Colour in formalin pearly greyish, widely reticulated with a series of open, chain¬ 
like, dark purplish-brown markings over body and fins, tending to form about 24 
cross bands. The chain-like network breaks up into marbling or mottling in some places, 
becoming more diffuse or irregular on head and breast, where the pearly ground colour 
predominates. No dark blotch at corner of mouth or at gill-opening. Nostril fringes 
yellow. 

Described from the unique holotype, 44 inches long. Austr. Mus. regd. no. IA.3926. 

Loc .—Caught on the ocean side of Point Banks, near Botany Bay, New South 
Wales, in 5 feet of water amongst rocks by Mr. H. Warner on 23rd June, 1929; it took 
li hours to land. 

Distinguished from other reef eels by its fringed posterior nostrils and numerous 
intermaxillary fangs. 


Genus Lycodontis McClelland, 1844. 

Lycodontis longinquus, sp. nov. 

Head (91 mm.) 7-9, depth (40) 18 in total length (720). Snout to vent (342) 
shorter than tail (378). Eye (8) 1P3, snout (15) 6, gape (33) 2-7, interorbital (10) 9*1, 
gill-opening (7) 13, and width (28) 3*2 in head. 

Top of head slightly swollen. Snout blunt, rather long. Eye covered by skin, 
larger than gill-opening. Anterior nostril with tube; posterior pore-like near top of eye. 
Lips minutely papillate. Gape reaching well beyond eye, mouth not completely closing. 
Spaced, compressed, entire teeth in single rows on jaws and vomer. Intermaxillary 
teeth fang-like, not depressible like the vomerine fangs. No molars. Throat furrowed. 

Body elongate, compressed, particularly at end of tail. Skin smooth and tough. 
Anus large, with radiating plicae, in anterior half of fish. Vertical fins developed, the 
dorsal originating over head and continuing back as a low fold and becoming higher 
over posterior part of tail. Anal fin similar, commencing behind vent. Caudal reduced 
to a few short rays sandwiched between posterior dorsal and anal rays. 

Colour in alcohol fairly uniform dark chocolate brown, with some ill-defined traces 
of lighter brown mottling. ,Eye greenish-silvery, surrounded by dark brown ring. Gill¬ 
opening yellowish. Dorsal, anal and end of tail blackish posteriorly. No special colour- 
markings. 

Described from the unique holotype, 720 mm. or 28 inches long, from north of 
Mackay, Queensland (Mr. Charles Volskou). Austr. Mus. regd. no. IA.6963. 

Characterized by its dull brownish coloration, the single rows of compressed fangs, 
and by its proportions. 


Family SERRIVOMERIDAE. 

Bertinulus, gen. nov. 

Orthotype, Oxystomus hyalinus Rafinesque, Ind. ittiol. Sicil., May, 1810, pp. 49 and 62, 
pi. = Bertinulus hyalinus. 
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New name to replace Oxyatomus Raflnesque, 1810 (loc. dt.), which Is preoccupied 
by Oxpatomua Fischer de Waldheim, 1803, a genus of mammals, and Oxyatoma Dumeril, 
1806 (Coleoptera) non Blainville, 1825 (Mollusca). The llsh genus has generally been 
regarded as a Juvenile Snake Eel (Leptognathua) but Berlin (Comptes Rendus Acad. 
Scl. Paris, cc, 1935, p. 1878) has recently demonstrated its distinctness and alliance 
with the Serrivomeridae. 

Two species: Bertinulus hyalinua (Rafinesque) and Bertinulua danae (Berlin). 

Family SYNGNATHIDAE. 

Maroubra, gen. nov. 

Orthotype, Marouhra perserrata, sp. nov. 

Axis of the head in line with that of the body, which is slender, not compressed. 
Eyes not prominent. Snout ridged, broader than deep, not spiny, about half the 
head. The entire superior rostral ridge rises gently to the forehead. Operculum with 
transverse keel, curved, concave side upwards, with radii. Occiput with entire crests. 
Trunk heptagonal, tail tetragonal, equal to about half total length. Shields with 
edges prominent, entire, with a backwardly directed spine on each crista of each 
annulus. No cutaneous appendages apparent. Prenuchal and nuchal shields present, 
also intermedial scutella. Disposition of body-ridges as in no. 7 of Duncker’s scheme 
(Mitt. Zool. Mus. Hamburg, xxxii, 1915, p. 14, flg. 7), viz., median cristae of trunk 
continuous with superior cristae of tail, inferior cristae of trunk and tail continuous, 
superior cristae of trunk and tall discontinuous. Broodpouch probably subcaudal. 

Dorsal fin mostly on tail, its base not elevated. Pectorals well developed. Anal 
obsolete. Caudal very small, the tail not prehensile. 

The spiny ridges to the body and tail-rings and the disposition of the cristae 
distinguish the new genus from other Syngnathidae, as well as the formulae given 
below. 


Maroubra perserrata, sp. nov. 

General characters as described for genus. 

D. 21, A. O, P. circa 18, C. 6. Rings 18 + 26 = 44. Subdorsal ann. 1 -f- 5. 

Head (9 mm.) 6*6, depth (2-5) 24 in total length (60). Snout (4-5) half head 
and greater than postorbital (slightly less than 3), which is about twice eye-diameter 
(1*5). Length of dorsal base (6) 1*5 in head. 

Orbits not prominent. Interorbital concave, transversely striate. Rostrum with 
thin, elevated, entire ridge, separated by a pair of spines from the supraorbital ridges. 
Curved nuchal ridges. 

Preanal length 31, postanal 29 mm. Dorsal ridges of trunk and tail discontinuous. 
Median ridge of body connecting with superior ridge of tall. Inferior ridges of trunk 
and tail continuous. Ventral carina present. Each body-ridge forming a sharp, obliquely 
receding spine on each annulus. Oval scutella present between the plates. 




Figure 3.—Sawtooth Pipefish, Maroubra perserrata Whitley. Holotype from 
Maroubra, New South Wales. 

No broodpouch in this specimen, but the organ would doubtless be subcaudal 
since the strongly developed ventral carina would not permit it to occur below the 
body. No cutaneous appendages. Dorsal base not elevated. 

dolour in alcohol, yellowish with darker brown or reddish markings extending 
along middle of head and sides. Throat plain. Eyes bluish. 
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Described and figured from the unique holotype, a specimen 60 mm. or 2| inches 
long. Austr. Mus. regd. no. 1.12659. 

hoc, —Maroubra Beach, near Sydney. New South Wales; Allan R. McCulloch, 
Sept., 1912. 

Distinguished from other pipefishes by the formulae given above, the disposition 
of the body-ridges, and the well-developed spines on each ring. 

Pugnaso, gen. nov. 

Orthotype, Syngnathua curtirostris Castelnau, 1872. 

Differs from the much larger, typical Syngnathus (acus L.) in having the snout 
very much shorter and deeper, fewer dorsal rays (20 to 24 instead of 36 to 45), fewer 
pectoral rays, and brood-rings 16 instead of 25 to 28, besides minor details. No 
opercular ridge. For full description and figure, see Waite and Hale, Rec. S. Austr. 
Mus., i, 1921, p. 300, fig. 42. 


Filicampus, gen. nov. 

Orthotype, Syngnathus superciliaris Gunther, 1880. 

Differs from Syngnathus in having a conspicuous filament over eye, fewer dorsal 
rays, fewer tail-rings, much shorter snout, and in proportions generally. 


Mitotichthys, gen. nov. 

Orthotype, Syngnathus tuckeri Scott, 1942. 

Snout shorter than in true Syngnathus and with a median crest. Rings 23 + 42. 
No opercular keel, only radiating striae. 

Dorsal fin situated mostly over body, with more rays (35) than most Australian 
pipefishes. 

Broodpouch on 12 rings (instead of 26 or more as in true Syngnathus). 

Larvicampus, gen. nov. 

Orthotype, Festucalex iCampichihys) runa Whitley, Austr. Zool., vi, 1931, p. 313 = 
Larvicampus runa. 

D. 14. Rings 13 to 14 H 46 to 47. Subdorsal rings 3. 

Snout very short, tilted upwards. No opercular keel. Ridges rather obscure, 
median ones continuous with inferior cristae of tail. Rings with a minute tubercle 
at their hinder ends. Minute tentacles on body, broodpouch and tail. Length less 
than four inches. 

Differs from true Campichthys (iryoni) in having more than 45 tail-rings instead 
of about 35, fewer dorsal rays, snout very short, and median cristae continuous with 
inferior caudal ones. 


Stipecampus, gen. nov. 

Orthotype, Ichthyocampus cfistatus McCulloch and Waite, Rec. S. Austr. Mus., 1, 1918, 
p. 40, fig. 26 = Stipecampus cristatus. 

The genotype of Ichthyocampus Kaup, 1863 Hippichthys Bleeker, 1849], Is 
Syngnathus carce Hamilton Buchanan (Acc. Fish. Ganges, 1822, p. 13), an Indian 
species which differs so much from the South Australian cristatus that the latter 
cannot be maintained in the same genus. A Calcutta specimen of carce differs from 
cristatus as follows: 

A. Snout subequal to postorbital, with three ridges above. Interorbltal concave. About 23 
dorsal rays. Annuli 16 + 39 or 40. Subdorsal rings 6, all on tfitfl. Head about 2 in 

trunk. Bippiohthya ioaroe) 

AA. Snout much shorter than postorbital, with elevated crest. Interorbital flat, with median 
ridge. More than 26 dorsal rays. Annuli 19 to 20 + 40 to 41. Subdorsal rings 1 to 2 
on trunk + 5 on tail. Head about 3} to more than 4 in trunk .. Stipeoampua (criatatua) 
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Hypselognathus, gen. noT. 

Orthotype, Hiatiogamphelus roatratus Waite and Hale, Rec. S. Austr. Mus., i, 1921, 

p. 303 = Hypaelognathua roatratua. 

The name Hypaelognathua was suggested in manuscript by the late E. R. Waite as 
long ago as 1919 but has not hitherto been published. The type-species is readily 
distinguished from all the species of Hiatiogamphelua by the extraordinarily long 
snout, and increased number of dorsal rays (32 to 35 instead of 23 or 24) and tail-rings 
(44 instead of 27 to 36). Subdorsal rings 1 to 3 + 7 to 8. Upper part of snout raised 
into a knife-like ridge. Young with anterior opercular keel and serrated tail-ridges, 
but these characters disappear with age. 

Histiogamphelus maculatus robensis, subsp. nov. 

D. 24, P. 14, A. 3, C. 8. Rings 20 + 36. Subdorsal annuli 4i + 3. Female, so no 

brood-rings. 

Head (11*3 mm.) 3-4 in length of trunk (39) or 8-3 in total length (94*5). Eye (2) 
more than 2 in snout (4*3) which is 2*6 in head and slightly less than postorbital (5). 
Trunk about two-thirds tail (55). Caudal length equal to snout. Pectoral length, 3 mm. 
Depth 3*3 mm. below dorsal fin, much more than width (2-5). 

Rostral crest roundly sloping from behind lips to a slight dip before attaining 
its greatest height over posterior half of snout, after which it descends gradually 
to between two posteriorly divergent ridges which cease on the reticulated interorbital 
which is sunken between the supraorbital ridges which are distinct from the rostral. 
A prenuchal and two nuchal scutes, not joined to rostral crest which ceases above 
front of eyes. No median dorsal ridge. A simple, slightly curved opercular keel 
(concave side downwards) and forty or more radiating ridges. The ridge defining 
the upper margin of the snout below the rostral crest slopes down towards middle of 
eye or little below that level. The supraorbital ridges touch the profile. 

Dorso-lateral body-ridges ending on each side of dorsal base, on second tail-ring, 
not continuous with dorso-lateral tail-ridges which extend to upper part of last body- 
ring, over but separate from the free end of the median body-ridge. Ventro-lateral 
ridges of body continuous with inferior tail-ridges. Ventral carina on trunk. 

Dorsal base elevated anteriorly, less so posteriorly. The dorsal rays are difiBcult 
to count but do not appear to exceed 24. Anal minute. Caudal lanceolate. 

Colour in alcohol dark brownish with irregular darker markings. Dark chocolate 
base to dorsal rays. Caudal blackish. Pectoral brown basally, rest yellow. Some rings 
with dark brown spots and often a spot at middle of ring on ridges. 

Described from the holotype of the species, a female 94-5 mm. or 3*7 inches long, 
kindly lent for the purpose by Mr, H. M. Hale, Director of the S. Australian Museum, 
Adelaide, where the specimen is regd. no. P.2611. 

Loc.—Near Robe, south-eastern South Australia; Mr. Bruce Hendon, 17 Feb., 1947. 

The new subspecies seems closest to H. maculatua Hale, 1939, which, however, 
has notch further back in rostral crest, fewer tail-rings and pectoral rays, no opercular 
keel, less sculpture and different proportions. Also similar to H, galHnaceus Hale, 
1941, but comparatively stouter in build, with longer caudal fin, rostral crest not so 
elevated and not continued beyond interorbital, supraorbital touching profile, and 
snout longer. H. cristatus (Macleay, 1881) has only 18 + 27 rings, according to the 
original description; the type has decomposed. H, hriggaii McCulloch, 1914, the 
genotype, has a high concave rostral crest, no opercular keel, and shorter caudal fin. 
H. meraculua Whitley, 1948, has caudal fin much shorter than the rather long snout and 
different head-proportions. 
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Genus Parasyngnathus Duncker, 1915. 

Parasyngnathus Duncker, Mitt. Naturh. Zool. Mus. Hamburg, xxxii, 1916, pp. 14, 29 and 

79. Orthotype, Syngnathus argyrostictus Kaup, Cat. Loph. Fish. Brit. Mus., 1866, 

p. 38 ex Kuhl and van Hasselt MS., Java. 

Parasyngnathus wardi, sp. nov. 

D.22. A.2. P.16. C.9. Rings 14 + 36. Subdorsal 1 + 6. 

Head (10 mm.) 8*4, depth (4) 21 in total length (84). Snout, 4*5 mm.; eye, 1*5; 
postorbital, 4; width of body, 2-3; preanal length, 29; postanal, 66; length of dorsal base, 
6*6; length of caudal fin, 3*3. 

Snout in line with axis of head and body, sculptured laterally and surmounted by a 
thin, entire, gently rising keel which ceases between the eyes and is separate from 
supraorbital ridges. Prenuchal and nuchal crests present. Operculum crossed by a 
straight keel with fine, interrupted radii. Eyes not prominent, each preceded by a 
spine, otherwise no spines on head. 

Body heptagonal, rather deep; tail tetragonal. Superior ridges of trunk and tail 
discontinuous. Medial body ridge dipping and just joining tail ridge over vent. Inferior 
ridges of body and tail continuous. Ventral Carina present. Ridges well marked, but 
without spines or appendages. Scutella present. None of my specimens has a brood- 
pouch but this organ would doubtless be subcaudal. 

Dorsal base not raised. Anal very reduced. Caudal small, middle rays longest. 
Pectorals developed. 

Colour in alcohol yellowish-brown with some darker brown marblings on snout, 
head and body, tail and dorsal fin. Throat plain. Ventral carina with dark brown 
crest. Caudal with blackish central area, lighter around same. 

Described from the holotype, evidently a female (as it has no brood-pouch), the 
largest (3i inches) of seven specimens. Austr. Mus. regd. nos. IB. 1911 (holotype) and 
1912 (paratypes). 

Loc .—Lindeman Island, Queensland; Mr. Melbourne Ward. 

The six paratypes show the following variation: D.22 to 24. Rings 13 + 36 in all six. 
Subdorsal rings 0 to 1 + 4 to 6. 

The low numbers of dorsal fin-rays and ring-counts and the more anterior situation 
of the dorsal fin separate the new species from P. altirostris (Ogilby, 1890), its nearest 
ally, and other species of Parasyngnathus, Oxleyana parviceps (Ramsay and Ogilby, 
1886) also has a much shorter snout. Types directly compared at the Australian Museum. 

Parasyngnathus howensis, sp. nov. 

D.30; A.4; P.15; C,8. Rings 16 + 35, Subdorsal rings 1 + 7. Broodrings 14. 

Head (9 mm.) 9*1, depth (4*2) 17*1 in total length (82). Snout, 4 mm.; postorbital, 
nearly 4 mm.; eye, nearly 1 mm.; width of body, 3*6; preanal length, 33; postanal 
length, 4*9; length of dorsal base, 10*6; of caudal fin, 2. 

General characters as in P. altirostris and P. wardi, but opercular keel reduced to 
anterior half of operculum which has well-defined radii. Median body-ridge ending on 
middle of aides above vent. 

Colour in alcohol pale yellow. A brown bar along snout through eye to operculum. 
Series of brown spots along ridges where they join rings. Ventral carina, caudal fin, 
and broodpouch pale yellow. Eye bluish. Throat plain. 

Described from the male holotype, 82 mm. or nearly 3J inche^^long. Austr. Mus. 
regd. no. IA.6473. 

Loc, —Lord Howe Island. 

Distinguished mainly by its formulae and reduced opercular keel. 
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Campichthys tryoni lindemanetialt, subsp. nov. 

Ichthyocamptts tryoni Ogllby, Rec. Austr. Mus., i, 1890, p. 66. Moreton Bay. 

D.20. P.8. C.ll?. Rings 14 + 40. Subdorsal rings 1 + 5. 

Head (7 mm.) 12, depth (3) 28 in total length (84). Snout, 3 mm.; eye, less than 1; 
postorbital, nearly 4; width of body, 2-5; preanal length, 24; postanal length, 60; length 
of dorsal base, 7; length of caudal fin, 2. 

Snout in line with axis of head and body, short, little sculptured, its superior ridge 
horizontal, not elevated, continuous with supraorbital ridges. Head covered by skin, 
nuchal crests obsolescent. Opercular keel obsolescent and with obsolescent radii (but 
compare remarks on variation below). Eyes small, not prominent. No spines or 
appendages. 

Body heptagonal, the ridges rather rounded and weak, and the annuli poorly 
marked. None of the ridges toothed. Superior ridges of trunk and tail continuous. 
Median body-ridge ceasing at middle of sides before level of vent. Inferior ridges of 
trunk and tail continuous. Ventral carina blunt. Scutella present. A conspicuous 1. lat. 
pore on each side of each ring. Broodpouch subcaudal, on first thirteen tail rings, with 
sides coalesced over embryos. 

Dorsal base not raised. Anal overgrown by broodpouch. Pectoral reduced. Caudal 
small. 

Colour in alcohol brown to dark chocolate with darker spots around orbit, on body, 
etc. Throat plain; a dark brown band along ventral carina. Caudal dusky with light 
edges. Broodpouch with dark longitudinal striations. 

Described from the male holotype of the subspecies, an embryo-carrying specimen, 
84 mm. or about 3J inches long. Austr. Mus. regd. no. IA.6134. 

Loc.—Lindeman Island, Queensland; collected by Mr. Melbourne Ward from Zostera 
flats on the north-west side of the island, July, 1934. 

Also four smaller paratypes of both sexes (regd. nos. IB.1909-1910) from same 
place and collector. Females are lighter brown in colour with dark brown bar from 
chin, through eye, and across operculum. Some have short black streaks on the body- 
rings. A vestigial anal fin is present. In males the median ridge unites with the 
inferior ridges above the vent. In females, it ends on the median line on the first or 
second tail-ring. A curved keel is present on anterior half of operculum, its concave 
edge uppermost in some specimens, but it is vestigial in others or covered with skin. 
Paratypes have D. 18 to 20, Rings 13 to 16 + 35 to 41, Subdorsal Rings 1 + 4 or 2 + 3, 
Broodrings 12. 

Distinguished by the short snout, smooth head, weak rings and ridges, small pectoral 
and anal fins. Very near Campichthys tryoni (Ogllby, 1890), but differing in having 
the ridge on the snout submerged by skin, longer tail and more tail-rings. Ogilby's 
holotype has the following characters: D. 18?, A. 2 or 3, P. 8, C. 10, rings 17 + 36, 
subdorsal rings 1 + 4, broodpouch rings 14. Head (7 mm.) 10, depth (3) 23 in total 
length (70). Snout, 2 mm.; eye, 2; postorbital, 3; width of body, 3; preanal length, 24; 
postanal length, 46; length of dorsal base, 6; of caudal fin, nearly 2. Snout with elevated, 
undulating and entire edges, laterally sculptured, superior ridge, continuous with supra¬ 
orbital ridges and not obscured by skin. Nuchal crests practically obsolete, merging 
into sculpture of vertex. Operculum with very short anterior keel and interrupted 
radii. Body-ridges and rings well marked. Posterior scutella elongate-lenticular. Median 
ridge ending on 2nd (left) or 3rd (right) tail-ring. 

A series of fifteen small specimens collected by Mr. Melbourne Ward at Southport, 
Queensland, in October, 1937, agree with the typical southern species, having D. 17 to 
20, rings 16 to 17 + 33 to 36, subdorsal rings 1 to 2 + 2 to 4, broodpouch rings 13 to 17. 
A ridge la developed over the snout of each. 
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TRIPTEROPHYCIDAE, fam. nov. 

A new family of the Order Anacanthini, intermediate In some respects between 
Macrouridae and Gadidae, agreeing in general aspect with the former but differing in 
having three dorsal fins and an isocercal true caudal fln with small peduncle. The third 
dorsal fln is more reduced than the second dorsal of most Macrouridae, being much less 
developed than the anal. The single row (except anteriorly) of incisor teeth in each jaw 
contrasts sharply with the bands of teeth usual in the other families. The blunt snout, 
lack of scaly ridges on head, few-rayed ventrals, and black glandular area around and 
before the vent are noteworthy characters. The dorsal rays are not barbed and the 
small scales are deciduous and have not the sculptured spines of most Macrouridae. 

One genus originally described by Boulenger as occupying “an isolated position in the 
Phycine group of the Gadidae, being the only one to combine a tripartite dorsal fln with 
a single anaP’. 


Genus Tripterophycis Boulenger, 1902. 

Tripterophycis Boulenger, Ann. Mag. Nat. Hist. (7), ix, May 1, 1902, p. 335. Haplotype 
T, gilchristi from South Africa. 

Id., Boulenger, Mar. Invest. S. Africa, ii, 1904, p. 168, pi. xii. 

Id., Brauer, Wiss. Ergebn. Deutsch. Tiefsee Exped. Valdivia, xv, 1, 1906, p. 275, text- 
flg. 171. ' 

Id., Gilchrist, Spec. Rept. S. Africa. Fish. Mar. Surv. Spec. Rept., ii, 1922, p. 64. 

Id., Barnard, Ann. S. Afr. Mus., xxi, 1925, p. 329. 

Id., Weber and Beaufort, Fish. Indo-Austr. Archip., v, 1929, p. 11, flg. 4. 

General characters as diagnosed for the family. Head rather bulbous, without 
rough ridges. Body long and tapering, with small deciduous, cycloid scales. Back 
elevated below second dorsal fin, which corresponds to the first dorsal fin of Macrourid 
fishes. A small first dorsal fln on the ascending profile and a rudimentary long>based 
third dorsal fln which, like the better developed anal fin, is distinct from the isocercal 
caudal. Anal not notched. Vent with glandular organs. 

South Africa, N.W. of Sumatra, S. Australia and Victoria. About 150 to 450 faths. 

Tripterophycis intermedius, sp. nov. 

Head about as wide as deep, longer than wide, snout bluntly rounded to truncate, 
nostrils large, adjacent openings with skinny rims, but no barbels, near front of the 
large eye which is longer than the width of the scaly interorbital. Preorbital shallow. 
Most of posterior part of head with deciduous scales. No notable muciferous caverns. 
No spines or sculpturing on the papery skull-bones. Mental barbel short. Jaws reaching 
below front half of eye, subequal anteriorly. Premaxillary pedicels short and blunt. 
Maxilla truncate, without supplementary bone. 

An even, single row of about forty fixed, compressed, incisor teeth around the outer 
margin of each jaw, not interrupted at symphysis, where a second row appears in the 
front part of each jaw. A narrow velum maxillare. No inner series of teeth. No teeth 
on vomer or palatines. Tongue adnate to floor of mouth. Opercles spineless, entire; 
preoperculum concealed beneath the skin. Some inconspicuous pores around chin and 
part of eye. Seven branchiostegal rays. Gill openings wide, gill membranes united 
across isthmus. No fold of membrane attached to first gill-arch to restrict the gill-slit. 
Gill-rakers slender, not tubercular, on first gill-arch (2/12 on first gill-arch of a para- 
type), the longest less than one-third eye-diameter. No slit behind fourth gill-arch. No 
pseudobranchiae. 

Body much deeper than broad anteriorly and very compressed ^posteriorly. Except 
for the angularly-raised bases of the first two dorsal fins, the upper profile is almost 
straight from eye to top of tail; lower profile elongate-convex. Body with moderate to 
small deciduous scales which are mostly lacking so that it is not possible to count them. 



80 


RECORDS OF THE AUSTRALIAN MUSEUM. 


They are apparently cycloid, without rows of spines as In Macrourldae. Lateral line 
inconspicuous. Belly rather swollen, with flaccid skin, which also invests some of the 
unpaired hns. 



Fligrure 4.—Grenadier Cod, Tripterophycia intermedins Whitley. Holotype from 
Great Australian Bight. Also glandular area at vent. 

Vent little advanced before anal fin, surrounded by a black area which also 
embraces a disc-shaped glandular area preceding the urino-genital opening. These 
organs are doubtless comparable with the anal glands of Malacocephalus as described by 
Hickling,^ but they are not preceded by any naked depressed areas. 

(Dissection of a paratype (IB.1727) reveals 72 vertebrae and 14 ribs. Airbladder 
a simple bag without horns and with elongated neck anteriorly; it ends below the 19th 
vertebra. Immature male. It is probable that all the specimens are immature so that 
the species may grow to a considerably greater size. I am unable to detect any indica¬ 
tions of sexual dimorphism in the series before me, but some have the first dorsal rays 
more produced than in the type.) 

Fins: D. 5/13/C.30; A. c. 100; P. 18; V. 4 or 5; C. 13 branched rays. 

Three dorsal fins of weak slender rays. The first is small and originates over the 
pectoral rays and consists of five filiform rays, its base is half its height. The second is 
similar in position and form to the first dorsal of Macrouridae; its first inch-long ray has 
a trenchant anterior edge, without barbs; the following rays are branched, the fourth 
being longest. The third dorsal fin begins inconspicuously as low rays well behind the 
second and ceases at the caudal peduncle; it is not nearly as well developed as the anal 
fin which extends (without notable notch or dwarfed rays) from a little behind vent to 
caudal peduncle. The first five anal rays are simple, most of the remainder are branched. 
Pectorals pointed, the fourth ray longest but shorter than head without snout, without a 
peduncle, Ventrals with five filiform rays, more produced than the rays of the other 
fins, the third and fourth sometimes united. Caudal well developed, elongate-ovate, just 
separated from the dorsal and anal fins by a very short peduncle; it has thirteen branched 
rays and several simple external ones. 

Colour (in alcohol) brownish-pink. Eyes and viscera blue. Fins pale yellowish or 
whitish. Brown spots on sides of head and thickly distributed below head. A conspicuous 
blackish area around vent. Inside of mouth pale brownish. Fins more or less infus- 
cated on the rays; median area of caudal dusky. Middle portions of posterior third 
dorsal rays dusky. One or more dark brown chromatophores at base of each anal ray. 

Described and figured from the holotype of the species, a specimen 207 mm. or 8| 
inches in total length. It is the largest of seven specimens from the Great Australian 
Bight, trawled by the F.I.V. “Endeavour”, south of Bucla in 350 to 450 faths., 14/5/1913. 
Regd. no. E.3555, on deposit in the Australian Museum. 

iHickling, Journ. Mar. Biol. Assoc, (n.s.), xiil, 4, 1926, p. 914, pis.; et ibid., xiv, 2, 1926, 
p. 495 and figs. 
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Thirteen paratypes 150 to 207 mm. long, were obtained by the “Endeavour” at the 
following localities: 

Great Australian Bight, south from Eucla; 360 to 450 faths., 14/6/1913, (Six 
specimens, regd. nos. E.3555 (part), IB.1726, 1727 (dissected) and 1728). 

Off Victoria (Lat. 38° 10' S. by Long. 149° 55' E.); 190-240 faths., 11/9/1914 (one 
specimen, E.6606). 

Thirty miles S.W. of Gabo Island, Victoria; 240 faths., 12/9/1914 (two specimens, 
E. 6496-7, the latter being the smallest specimen, 160 mm.). 

S.S.E. of Genoa Peak, Victoria, 200 faths., 6/10/1914 (four specimens, E.6603-4). 

Range: Victoria and South Australia, 190 to 450 faths. 

Suggested vernacular name: Grenadier Cod. 


Measurements of largest and smallest apemmena. 


Dimensions in mm. 

Holotype 

E.3555. 

Smallest specimen, 
E.5497. 

Total length . 

207 

150 

liength to anus. 

50 

30 

Predorsal length (from first dorsal). 

40 

26 

Predorsal length (from second dorsal) . 

54 

37- 

Length of head. 

31*5 

22 

Length of orbit. 

13 

8 

Interorbital width i. 

9 

6 

Depth of suborbital. 

2 

1*5 

Orbit to preopercle. 

8 

4 

Length of snout . 

8 

5 

Length of upper jaw . 

13 

9-6 

Length of barbel . 

3 

1-5 

Depth of body at second dorsal origin . 

33 

22 

Depth of caudal peduncle . 

3 

3 

Height of first dorsal fin . 

9 

10 

Height of second dorsal fin. 

28 i 

25 

Space between second and third dorsal fin (approx.) .. 

74 

; 55 

Length of pectoral. 

23-5 

15 

Length of ventral. 

30 

21 

Length of caudal . 

15 

1 9*5 


Closely allied to T, gilchristi Boulenger, 1902, from deep water off Table Mountain, 
South Africa, but differing in having a steeper, shorter and more rounded snout, 
comparatively larger eye with consequent different proportions of the eye, interorbital 
and muzzle in relation to the head. The barbel of the Australian species is less than one 
quarter the eye-diameter, the third dorsal fin has a shorter base; the anal originates 
further forward and its anterior rays are longer in typical gilchristi. The Australian 
fish has 18 pectoral rays instead of 16, and the caudal fin is less pointed. However, some 
variation in fin-counts has been noted by Barnard (1925). 

Family GADIDAE. 

Subfamily MORINAE. 

Genus Mora Risso, 1826. 

Mora Risso, Hist. Nat. Europe Merld., iii, 1826, p. 224. 

Haplotype, M. mediterranea = Cktdus nioro Risso, Ichth. Nice, 1810, p. 116, from 
Mediterranean. 

Id. Gunther, Cat. Pish. Brit. Mus., iv, 1862, p. 341. 

la. Holt, Sci. Proc. Roy. Dublin 8oc., (2) vll, 1891, p. 122. 

la. Holt and Calderwood, Trans. Roy. Dublin Soc., (2) v, 1896, p. 436, pi. xxxix, fig. 3, 
pi. xllv, figs. A and A' (Q.v. for refs, and synon.). 
la. Murray and Hjort, Depths of the Ocean, 1912, p. 400, fig. 278. 
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U. Waite, Trans. N. Zeal. Inst., xItI, 1914, p. 128. 

H, Saemundsson, Vidensk, Medd. nat. For. Kjobenh., Ixxiv, 1922, p. 166. 

Id. Benham, Otago Utilv. Mus. Ann. Kept, 1925 (1926), p. 6. 

Id. Oliver, Kept. Domin. Mus. Wellington, 1941, p. 8. 

Mora dannevigi, sp. nov. 

D. 8/49, A. 19 + 3 + 17, P. 19, V. 6, C. 22 branched rays. L.lat. circa 60. Tr. 6/14 to 16. 

Head (66 mm.) 4*4, depth (47) 5*1, length of caudal (26) 9*6 in length (242). 
Eye (23) 2*4, snout (13) 4*2, and interorbital (11) 5 in head. Snout to vent 108 mm. 

Head broadly rounded. Mouth extending, below middle of the large elliptical eye. 
Interorbital space flat. Barbel present. Upper jaw the longer. Small, subequal, curved 
teeth in bands on jaws, not separated by grooves. Similar teeth in two vomerine 
patches. Gill-rakers slender and spinate, 4/11 on flrst branchial arch. 



Figure 5.—Hibaldo, Mora dannevigi Whitley. Holotype from Great 
Australian Bight. 

Body robust anteriorly, tapering to caudal peduncle whose depth is subequal to 
interorbital. Head and body with deciduous scales; lateral line complete with about 
sixty scale-pockets. Peritoneum black. Airbladder extending back to 24th vertebra. 
Vertebrae 58. 

Two dorsal fins, the flrst of eight rays, the second of 49. Only some of the rays 
equal the eye in length. First anal originating nearer snout than caudal, with about 
nineteen rays, followed by a few dwarf rays between it and the second anal, which is 
smaller. Pectoral rather low, not reaching level of vent. Ventrals with six rays, 
filiform, longer than postorbital, but not greatly elongated. Caudal forked, upper lobe 
longer. 

Colour after long preservation, generally pinkish to fleshy with blue tinges on 
opercles, body and eye. Fins pale yellowish with some dusky brown on flrst dorsal 
fln and anterior edge of second dorsal. Vent and inside of mouth, body and gills black. 

Holotype and seven paratypes, 7| to 9| inches in total length (regd. nos. E.3544 
and IB.1729-81) from the Great Australian Bight: Long. 129° 28' E., South Australia; 
350 to 460 faths. F.I.V. “Endeavour”, 14 May, 1918. Preserved by H. C. Dannevig 
and deposited in the Australian Museum. 

Prom the Old World type of the genus, Mora moro (Rlsso), generally called 
M. mediterranea Risso, and of which Holt and Calderwood (Sci. Trans. Roy. Dublin 
Soc., (2) V, 1896, p. 436, pi. xxxix, fig. 3, pi. xliv, figs. A~A') have given a thorough 
account, the Australian species differs in having slightly different proportions, fewer 
lateral line scales (about 60 instead of 87 to 96), barbel not black, fewer vertebrae, 
and in its paler coloration. 



STUDIES IN ICHTHYOLOGY-G. P. WHITLEY. 


The larger eyes, slenderer body and fewer scales also distinguish the new Australian 
species from Mora pacifica Waite (Trans. N. Zeal. Inst., xlyi, 1914, p. 128, pi. v) from 
New Zealand. 


Subfamily GADINAE. 

Genus Merlangius Geoffroy, 1767. 

Merlangius Geoffroy, Descr. 719 Plantes et 134 animaux, 1767, p. 401, pi. 661. C^enus 
caeleba. Logotype, Oadus merlangua Linn6, by present designation = Merlangius 
merlangusy comb. nov. 

Geoffroy^s name is earlier than Merluccius or Merlangus Raflnesque, 1810; Stomodon 
Mitchill, 1814; Polydatus Gistel, 1847; and Merlus Guichenot, 1849 (preocc.) and 
should be used in their stead. 


Family DIRETMIDAB. 

Paradiretmus, gen. nov. 

Orthotype, Paradiretmus circularise sp. nov. 

Allied to Diretmus but differs in haying the anterior dorsal and anal rays spinous 
and preceded by a procumbent spine, the preoperculum is not produced so far down- 



Figure 6.—Disc Dory, Paradiretmus circularis Whitley. Holotype from 
. Lord Howe Island. 

wards, scales are not so spinate, opercles are without raised laminae, etc. It cannot 
be the young of Diretmus because it is subcircular in shape, not skewed as in young 
Diretmuse and there are several fine preopercular spinules Instead of^ne long spine. 
General characters as described for the species. 

Although such a small fish, it has metamorphosed and is not in a larval phase 
such as a Rhynchichthys. 



84 


RECORDS OF THE AUSTRALIAN MUSEUM. 


Paradlretmus circutaris, sp. nov. 

D. 16 + 9?, A.iii 13, P. 16, V.l 5, C. c. 13, Sc. c. 30. 

Head (6 mm.) 2*8, depth (10) 1*4 in standard length (14). Eye, 2 mm.; interorbital 
1*2; snout, less than 1; length of maxillary, about 2-3; equal to pectoral; depth of 
caudal peduncle, about 2. 

Head compressed, high. Premaxillary extensible, with broad notch at symphysis. 
Maxillary broad posteriorly, its margin weakly sigmoid. I am unable to trace any 
supramaxillaries or teeth. Mandibulary rami curved and sweeping, not elevated. Chin 
with a row of spines down each side. Nostrils large, with papery edges, each preceded 
by a forwardly-directed spine and a spiny ridge. Eye large, supraorbital denticulated. 
Suborbital shallow. Top of head with spiny or lanceolate scales, descending over 
interorbital. About 5 or 6 rows of cheek-scales; cheeks not very deep. Preopercular 
edge papery with few fine spines below. Interoperculum with about six larger spines, 
the one at the angle reaching gill-cleft. Operculum smooth, lacking laminae as in 
Diretmu8t and at least partly scaly; it ends in a spineless point, its superior margin 
being excavated around the base of a spiny scale. Another spiny scale above origin of 
lateral line. Gill-rakers slender, not numerous. No barbel. Form subcircular, very 
compressed. No bony bucklers. Caudal peduncle deep. Body covered with thin, 
imbricate, cycloid scales, some of which bear a central tubercle, but most have a 
median depression. Abdominal scales not keeled. Scales not extending over iins, but 
sheaths cover bases of posterior dorsal and anal rays. Lateral line obsolescent, merely 
a steeply ascending groove behind head and below anterior dorsal spines. Vent 
apparently about half-way between ventral base and anal origin. 

Dorsal fin preceded by a procumbent spine, its anterior ten rays or so spinous and 
with pennate and incised membranes; posteriorly the rays are lost in a raised pad of 
back-flesh. Anal with procumbent spine, three thick pencilled spines and about thirteen 
filament-tipped rays, the posterior ones being sheathed by body-scales. Spinous fins 
not separated from soft. No perforations along base of membranes. Pectorals rather 
small and pointed. Ventral origin thoracic, slightly before level of pectoral. Caudal 
damaged, without procurrent rays. Fins without fulcra. The fin-rays do not appear 
to be divided or articulated. 

Colour in alcohol: Unpaired fins yellowish. Base of dorsals and most of top of 
head grey. Back brown, indistinctly margined below with grey; the sides and breast 
silvery. Front of head and jaws yellow. Paired fins whitish. Eye blue and black. 

Described and figured from the unique holotype, a specimen about 14 mm. in 
standard length or | in. overall. Austr. Mus. regd. no. IB.1944. 

Loc .—From stomach of Kingfish (Regificola grandis) caught off Lord Howe Island, 
South Pacific; Mr. Robert Baxter, 1947. 

This interesting little novelty swerves from Diretmus in the direction of the 
more normal Berycoid families and has something of the facies of such Zeomorphs as 
Cagromimus and Cyttus, from which it is distinguished by the deeper caudal peduncle 
and spinous portions of dorsal and anal fins not separated from soft. The reduced 
number of ventral rays (i, 6) is an Important character in the new genus, again 
suggesting affinity with Diretmus and the Caristiidae rather than the Berycoids and 
Zeoids. The normal scales of Paradiretmus are quite different from the ridge-like 
squamation of the Orammicolepidae. 

Suggested vernacular name: Disc Dory. 

Fetmily REGALECIDAE. 

Regalecus pacificus Haast. 

Regalecus pacificus Haast, Trans, N.Z, Inst., x, May, 1878, p. 246, pi. vii. New Brighton, 
New Zealand. 



STUDIES IN DMITII V0U()<;Y-(i. P. NVMITLEY. 


85 


Occurrences of the rare Oar Pish are always worthy of record. Reviews of the 
Australasian cases of this species having been captured or stranded have been given by 
the present writer (Rec. Austr. Mus., xix, 1933, p. 70, and Austr. Mus. Mag., viii, 12, 
1946, p. 426, figs.). 

On 16th July, 1946, a further example came to light at Dee Why, New South Wales, 
where it was washed up in a fresh condition on some rocks. It was 11 ft. 6 in. 
(349 cm.) long and 11 inches deep, but had been damaged before I saw it the same 
afternoon. The tip of the tail appeared to have been bitten off, as usual in stranded 
specimens, but had healed, although there was still a little bleeding at the end of the 
vertebral column. The head, about 9 inches long, was preserved. Eye nearly li in. 
Snout to vent, 54 in. The fins were very broken and the colours had faded. D. 243, 
the posterior rays further apart than the anterior ones. 

The specimen was a female with fusiform ovaries, 3 ft. long by about 11 in. in 
diameter, containing thousands of minute, forming eggs. Peril oneum white. Liver 
bright salmon-reddish. Gall-bladder large and with much green bile. The stomach 
had about ten longitudinal plicae but contained nothing but some coarse sand which 
had probably been washed into it when the fish was cast ashore. Pyloric caeca 
numerous. No parasites. Austr. Mus. regd. no. I.B.1679. 

The sea was almost fiat calm, due to a N.W. wind, when the fish came ashore, and 
there had not been any stoimy seas for some time beforehand. A second specimen was 
reported from Palm Beach on 24th July, 1946. On 27th June, 1947, another was washed 
ashore at Long Reef, not long after some very rough weather in Bass Strait and 
between Australia and New Zealand, the probable source of such stranded specimens. 
On 17th August, 1946, a Newcastle examide is said to have been recorded in the 
“Newcastle Herald”, and another Oar Fish was stranded on Manly Beach on 30tb May, 
1948. 

Western Australian Examplvs ,—In the Museum at Pei Ih tlioro is a vei y fine cast 
of this species and the following Western Australian specimens or lecords: 

Regd. no. P.23. Rottnest Island. 

P.1145. North Cottesloe, S ft. 

P.1849, Mandurah; 26th January, 1938, hooked. 113 < 6 x 2 inches. 

Tail missing. Also a photo (P.2084). 

P.1915. Busseltoii; December, 1938. 13| ft. 

— North end of Garden Island; Novembei’, 1947. About 9 ft. 

(“Daily News”, Perth, 18th November, 1947). 

A Tasmanian Record .—The Hobart “Mercury” of 25tb June, 1946, published a 
photograph of an Oar Fish, said to have been 11 ft. long, found at Sisters Cieek, 
Tasmania, during the past week. It was preserved at the Queen Victoria Museum. 
Launceston. 

In Victoria .—A specimen 13 ft. 3 in. long was lassooed by fishermen at Mordialloc, 
Victoria, on 31st May, 1946, and portrayed in the “Daily Telegraph”, Sydney, 1st June, 
1946. 

Family ATHERINIDAE. 

Craterocephalus marjoriae, sp. nov. 

D.v/i 6, A.i 8, P.i 11, V.i 5, C. 17. Sc. 30 (28 on silver band). Tr. 7 or 8. Predorsal 

sc. 10. Iiiterdorsal sc. 4. 

Head (12 mm.) 3-0, depth (10) 3*7 in standard length (37). 

Eye, 4 mm.; interorbital, 4*5; snout, nearly 4; do])th of caudal peduncle, 4; length 
of pectoral, 6; predorsal length, 19; width of body at pectoral base, 6. 

Form deep, compressed. Head flattened above, tapering dot»ii towards ventral 
profile; snout acutely pointed. Lower jaw included, mouth obliquely fiexed lather as 
in Pseudomugih extensile, the premaxillary pedicels shoiter than eye. Teeth apparently 
microscopic or absent. Maxillary hardly reaching below anterior margin of eye. 
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Mandibular rami not elevated. Head scaly, except before eyes. About 7 + 10 short 
glll-rakers on first branchial arch. 

Body covered with large, entire, cycloid scales, in about thirty transverse rows 
between head and hypural. Vent about 3 scales ahead of anal fin and hardly reached 
by adpressed tips of ventral fins. Two scale-rows between dorsal fins and lateral band. 
Four scales between base of pectoral fin and middle of chest. 

No produced fin-spines. Origin of first dorsal nearer snout than root of tail. 
Anal base longer than that of second dorsal, about half its distance from caudal. Anal 
origin in advance of level of second dorsal origin. Third pectoral ray longest, reaching 
to above ventral base which is in advance of level of first dorsal. Caudal forked. 

Colour after long preservation, light brown to yellowish, with a silvery lateral 
band nearly one scale wide. Eye silvery-yellowish. Fins plain or with few dark 
specks. Slight speckled edges to dorsal scales, but no spots as in C. stercus-muscarum. 
A median streak along caudal peduncle ventrally. Top of head dark-speckled. 

Described and figured from the holotype, a specimen 37 mm. in standard length oi 
45 mm. overall, one of a series with eight paratypes, 1| to 2 inches long. Austr. Mus. 
regd. no. 1.12770. 

Loc. —Eidsvold, Burnett River, Queensland; from Dr. T. L. Bancroft, 1913. 
Freshwater. 



Figiire 7.—Silwrsido, Ct atcrocephalns marjoriae Whitley, Holotype from 
Eidsvold, Queensland. 


This species is close to V. ciineiveps Whitley (Austr. Zool., x, 3, 10th May, 1944, 
p. 266, from Belele Station, Western Australia), but has about 30 scales and ventrals 
before level of first dorsal, whereas cuneiceps has about 38 scales and ventrals about 
opposite first dorsal. From other species it differs in proportions, scale-counts, etc. 

Craterocephalus worrelii, sp. nov. 

D.v/i 9, A.i 8, P.i 11, V.i 5, C 17. Sc. 33. Tr. 8. Predorsal sc. 13. Interdorsal sc. 6. 

Head (14 mm.) 3-7, depth (10) 6-2 in standard length (52). Eye, 4 mra.; inter- 
orbital, 6; snout, 3*6; depth of caudal peduncle, 5; length of pectoral, 6; predorsal 
length, 25; width of body at pectoral base, 7. 

Interorbital broad, scaly; head rather like a truncated pyramid. Lower jaw included, 
upper not flexed or concave laterally. Premaxillary pedicles shorter than eye. Teeth 
small, in bands. Maxillary not nearly reaching eye. Mandibular rami not elevated. 

Form robust, scales cycloid. Vent 5 or 6 scales ahead of anal fin and situated 
between tips of ventrals. Three scale-rows between dorsal fin and main lateral band. 
Three and a half scale-rows between pectoral base and middle of chest. 

Dorsal fin-spines slender, not produced. Origin of first dorsal nearer snout than 
root of tall. Anal base slightly longer than that of second dorsal and li in its distance 
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to caudal root. Anal origin in advance of level of second dorsal origin. Pectoral 
reaching level of ventral origin which is well ahead of level of first dorsal. 

Colour in alcohol yellowish, with broad dark bar from snout, through eye, to tall, 
and having several less distinct dark bands above and below it. A median infuscated 
line along ventral surface of posterior half of fish. Fins and top of head mostly 
plain. Eye blue and silvery. 

Described from the holotype, 52 mm. in standard length or 2i inches overall. 
Austr. Mus. regd. no. IB.1916. 

Loc. —Mataranka, Roper River system. Northern Territory of Australia; collected 
by Mr. Eric Worrell, 1947. Freshwater. 

Distinguished from other species by the formulae, banded coloration, long snout 
and broad interorbital. 

Atherinosoma (Taeniomcmbras) tropicalls, sp. nov. 

D.vi/i 9, A.i 11, P.i 17, V.i 5, C. 15. Sc. 45 (43 on silver band). Tr. 6. Predorsal sc. 20. 

Inter dor sal sc. 7. 

Head (11 mm.) 3*6, depth (8) 6 in standard length (40). Eye, 4 mm.; interorbital, 
4T; snout, 2*5; depth of caudal peduncle, 3*3; length of pectoral, 7; predorsal length, 
22; width of body at pectoral base, 6. 

Form slender. Snout rounded. Lower jaw included, mouth oblique, not flexed, 
extensile. Premaxillary processes short. Teeth Extend along upper jaw externally, 
elsewhere they microscopic or absent. Mandibular rami elevated. Head scaly, 
except before eyes. Gill-rakers slender and numerous (more than 15 on lower part 
of first arch). No conspicuous pores on vortex but a scries on snout and around chin 

Body covered with large, entire, cycloid scales, some of them pored, especially 
along silver band, where there are more than 40 scales. Vent about 7 scales ahead 
of anal fin and lying near ventral tips. Two scale-rows between dorsal fin and lateral 
hand. Five scale-rows between pectoral base and middle of chest. 

No produced fin-rays. Origin of first dorsal nearer snout than root of tail, behind 
level of vent. Anal base somewhat less than its distance to caudal. 

Colour, in alcohol, yellowish-brown with a broad lateral silvery band, bordered above 
and below with darker, occupying nearly 2 scales in depth. Scales of back with two 
or three milky or blue spots, sometimes joined, and the usual punctulations. Snout 
and end of caudal dusky. Top of head dark with milky markings. Some brown along 
bases of pectorals and anal. No dark bars or spots on body. Fins plain. Eye silvery. 
No median ventral streak along caudal peduncle. 

Described from the unique holotype, a specimen 40 mm. in standard length or 
nearly 2 Inches long overall. Austr. Mus. regd. no. IA.1553. 

Loc .—Whitsunday Passage, near Bowen, Queensland; Mr. E. H, Rainford, 1923. 

A marine species distinguished from other Australian Atheriiies by its fin and 
scale-counts, short premaxillary pedicels, external teeth, numerous gill-rakers, etc., 
as described. 


Family NOMEIDAE. 

Caristloldes, gen. nov. 

Orthotype, C. amplipinn'm. sp. nov, 

A genus of rather small Stromateiform fishes with the body ovate, strongly 
compressed, with firm flesh. Eyes large, with very narrow I’ims. Interorbital broad, 
flat, converging anteriorly. Snout tumid. Upper jaw not protactile. Maxillary 
rounded, reaching below front of pupil, with supplementary bone, row of spaced, 
conic, well-developed teeth in each jaw, largest near upper symphysis and sides of 
mandible. Tongue and palate toothless. Oesophageal teeth cannot be examined without 
damaging the unique specimen. Head with some mucus pores and a series of tubes 



88 


KKCOUDS OF THE AUSTRALIAN MUSEUM. 


around preopercular limb, the edge of which is not serrated. Cheeks and opercles 
scaleless, perhaps through scales being deciduous. Interoperculum and operculum not 
spinous. Gilbopenings very wide, joining across the narrow isthmus. Pseudobranchiae 
present. Nostrils small, near end of snout. Gill-rakers rather thick, about one-third 
eye-diameter, about 13 on lower part of first branchial arch. First dorsal fin with ten 
weak spines. The last is joined by membrane to the soft dorsal fin, which is higher, 
has about thirty rays and forms a pointed lobe. overhanging tail. The anal fin is 
damaged but was evidently similar to soft dorsal. Pectorals fairly large, median rays 
longest. Ventrals long and slender, reaching anterior anal rays, their origin behind 
level of pectoral base. Caudal long and forked. Body deep, compressed strongly, axis 
of caudal peduncle bent downwards. Body-scales very small, imbricate, cycloid. L. lat. 
with small, simple, close-set tubes, near and roughly parallel to outline of back and 
ceasing below posterior dorsal rays. Vent slit-like. Scales extend little, if at all over 
fins. Coloration plain. 

Differs from all the Stromateiformes in having the above combination of characters, 
and easily distinguished by its numorous flnrays and scales, forked caudal and extensive 
fins. It is apparently nearest P.senes (Cuv. and Val., Hist. Nat. Poiss., ix, 1833, p. 259, 
pi. 265), but has more numerous tinrays, much higher soft dorsal and anal fins, and 
much smaller scales. 


Caristioides amplipinnis, sp. nuv. 

D. circa x 31, A (iii?) 30. P. 20, V.i 6?, C. 17. L.lat. circa 93 (left) or 75 (right). 
Because of the vestigial nature of some of the spines, rays and of l.lat. scales, 
only an approximate formula can be given. 

Head (27 mm.) 2-6, depth (40) 1-7 in standard length (71). Eye (8-5) greater 
than snout (7) which is subequal to interorbital (7*5). Length of pectoral, 22 mm.; 
of ventral, 23: upper caudal lobe, 27. Height of dorsal lobe, 18 mm. 



Figure s.—Harvest Fish, (Utristioides amplipinnis Whitley. Holotype from 
Lord Howe Island. 

General characters are defined for genus. Third dorsal spine lengthened. Last 
dorsal ray divided to base. 

Coloration (in alcohol), plain yellowish to pale brown, finely dotted. 

First dorsal and ventrals dark brown. Other fins with brown and white transverse 
areas. Pale bars at junctions of fins with body. Eye blue. Total length 100 mm. or 
4 inches. 





STUDIES IN K^HTIIYOLOGY— G, P. WHITLEY, 


Described from the unique holotype. Austr. Mus. regd. no. IA.1396. 

Loc\ —Lord Howe Island; Mr. R. Baxter. Found washed ashore in 1923. Suggested 
vernacular name: Lord Howe Island Harvest-Fish. 

Fain Up EPINEPHELIDAE. 

Genus Trachypoma Gunther, 1859. 

Tracliypoma Gunther, Cat. Pish. Brit. Mus., i, 1859, pp. 54 and 167. Not Trachypoma 
Giebel, Z. ges. Naturw., xxxvii, 1870, p. 97 = EremopMlus Humboldt, 1805, a genus 
of Catfishes, firlc Gunther. 

Trachypoma macracanthus Gunther. 

Trachypoma macracanthus Gunther, Cat. Fish. Brit. Mus., i, 1859, p. 167. Norfolk 
Islands. Id. Boulenger, Cat. Perc. Fish. Brit. Mus., (2) i, 1895, p. 146, pi. ii (type). 
Id, Waite, Trans. N.Z. Inst., xlii, 1910, pp. 377 and 381 (Kermadecs, Norfolk and 
Lord Howe Iss.). Id. Kendall and Radcliffe, Mem. Mus. Comp. Zool., xxxv, 1912, 
pp. 107 and 168 (as macracanthum). Id. Regan, Proc. Zool. Soc. London, 1913, pt. 3, 
p. 373. Id. Rendahl, Nat. Hist. Juan Fernandez and Easter Id. (ed. Skottsberg), 
iii, 1920, pp. 60 and 63 (Easter Id.). Id. Fowler, Mem. Bern. P. Bish. Mus., x, 1928, 
p. 171. 

This species may now be added to the Australian list as the late G. Me Andrew 
obtained a specimen fi om Shellharbour, New South Wales, in May, 1925. It was nearly 
9 inches long, a record length. Austr. Mus. regd. no. IA.2458. The Pacific Perch, as 
this may be called, is common at Lord Howe Island; the tj^pes came from Norfolk 
Island, and the species has been recorded from the Kermadecs and Easter Island. 

Epinephelus thompsoni, sp. nov. 

Br. 7, D.xi 13, A.iii 8, P. 18, L.lat. about 83 to hypural joint + 7 to caudal base. 
L.tr. about 17/1/43 from dorsal origin to vent, and 10/1/10 on caudal peduncle. 
Head (200 mm.) 2-4, depth (153) 3*2 in standard length (about 490). Eye (36) 5*5, 
snout (about 50) about 4 in head. Interorbital, 29 mm.; snout to end of maxilla, 94; 
depth of maxilla, 25; depth of cheek, 68; length of pectoral, 100. 

Head large, deep, only naked before eyes and on lower surfaces. Interorbital scaly, 
broadly convex. Only the posterior margin of preoperculum serrated plus some 
enlarged and jutting serrae at angle. Opercular fiap rounded, its upper margin slightly 
convex. Three opercular spines, the upper one small and most anterior, the middle 
and lower large and strong and closer together. Maxillary truncate, naked, with 
narrow supplemental bone. Tongue small and rounded. Strong cardiform teeth on 
jaws, vomer, and palatines, some of them enlarged near upper symphysis and along the 
mandibles at the sides of which the teeth are in two rows. One or two small canines 
on each side of symphysis in each jaw, these not depressible like the cardiform teeth. 
Nostrils subcircular, anterior with skinny fiap. Gill-rakers, excluding rudiments, 7/15 
on first branchial arch; they are short and spiny, the longest (10 ram.) at the angle. 

Body compressed but robust, deepest at level of gill-flaps. Comparatively large 
adherent ctenoid scales, longitudinally striated and with numerous basal radii, cover 
the body but hardly trespass on the fins. The scale-rows do not ascend steeply but 
more or less regulai ly follow the body-contours. Course of l.lat. normal, its tubes simple. 

Bases of spinous dorsal fin noiably longer than that of soft, its third spine longest 
(58 mm.) and subequal to longest rays. Anal spines strong, third longest. Pectorals 
1 ‘ounded, 7th lay longest. Ventrals with strong spine, rooted below pectoral axil. 
Caudal broadly convex. 

General colour, aftei’ long preservation in formalin, light brown. Margins of 
unpaired fins dark brown. A dark spot on each body-scale. No dark moustache or 
other conspicuous markings. 
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Described from the holotype of the species, a gutted specimen about 490 mm. in 
standard length or about 23 inches overall. Regd. no. E.2116. 

Locality. —36J miles N.E. of Cape Moreton, Queensland; 70 to 75 fathoms. F.I.V. 
“Endeavour’’. 

Named in honour of Dr. Harold Thompson, Chief of the Division of Fisheries, 
C.S.LR. 

Distinguished especially by its rather large size, plain coloration, two rows of 
mandibular teeth, small round tongue, and rather large scales. 

Apparently nearest malabaricus but has deeper body, and upper opercular spine not 
so advanced in relation to lowest, and maxillary naked, no large brown spots or 
blotches, etc. 


Family CARANGIDAE (?) or JUVENELLIDAE, nov. 

Juveneila, gen. nov. 

Orthotype, J. carangoides, sp. nov. 

Superficially similar to a young trevally (Usacuranx) but at once separable by 
its deeper, compressed caudal peduncle, without scutes, more convex ventral, profile, 
and ten dorsal spines, the posterior ones not much shorter than the longest anterior 
ones. Body with ctenoid scales which extend over all the breast. Dorsal and anal 
spines contiguous to their rays. 

General facies as figured and details as described for species. 



Figure 13,—J’oiiipano, Juveneila caranejoides Whitley. Holotype from 
Newport, New South Wales. 


Perhaps this new genus is nearer Lactarius and Bathystethus than the more typical 
Carangidae, which have the anal spines remote from the anal rays, or it may be 
thought suflflciently distinct to represent a new family, the Juvenellidae. 

Juveneila carangoides, sp. nov. 

Br. 7, D.x 25, A.iii 26, P.i 18, V.i 5, C. 15 branched rays. L.lat. 83 to hypural. L.lr. 
17/1/36 to 6/1/5 on caudal peduncle. About 20 predorsal scales. 

Head (10 mm.) 3, depth (13) 2-3 In standard length (30). Snout (2) 2 in eye. 
Bye (4) 2*5, interorbital (3) 3*3, depth of caudal peduncle (3*2) 3*1 in head. Length of 
pectoral, 6*5 mm. 

Head naked, except on temples. Few pores. Nostrils large, pear-shaped, front ones 
with raised posterior rim. Eyes large; interorbital convex. Mouth small, maxillary 
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bluntly rounded, reaching below front portion of eye. Premaxillary pedicels short. 
Bands of fine teeth on jaws; some fine, enlarged teeth in an outer row on dentary. 
Apparently no palatal teeth. Tongue-tip rounded, free. Velum maxillare present. 
Preorbital serrated. Margin of preopercle denticulated, other opercles entire. Blunt 
opercular spines. Gill-openings wide, the membranes joined to a very narrow isthmus. 
Gill-rakers long arid slender, 25 on lower portion of first branchial arch, about as long 
as second row of gill-fringes, the first row of gill-fringes being short. Pseudobranchiae 
present. 

Body compressed, deep, covered with very small scales which are strongly ctenoid 
and have several conspicuous concentric rings. The body is broadest immediately 
behind the head. Lateral line complete, only slightly and evenly bowed, each of its 
scales with a simple, raised tube. No scutes. Breast not naked. No axillary processes 
or scales. Vent on the flattened abdomen a little in advance of anal fin; no genital 
papilla. No scaly sheaths to fins. Caudal peduncle compressed, without keel. Dorsal 
and anal fins with their spines contiguous to the soft rays, their form as figured. 
Pectorals and ventrals rounded. Lower pectoral rays normal, not finger-like. Caudal 
forked. No flnlets or produced rays or procumbent spine. 

Colour, brownish to dajk blue above, steel-blue to grey on the sides, and silvery 
below. Snout, top of head, caudal base, spinous dorsal and antero-proximal part of 
soft dorsal densely infuscated; some dark dots along anal base. Fins otherwise whitish. 
Eye bluish. Snout and front of head pale whitish. In the two small paratypes the 
foremost dorsal rays are white, followed by a dusky patch. 

Described and figured from the holotype (the largest of three specimens with the 
same data), 30 mm. in standard length or li inches overall. Austr. Mus. regd. no. 
IB.1733. 

Loc. —Newport, near Sydney, Now South Wales; in rockpool, 11th October, 1946. 
Miss Elizabeth Pope. 

Miss Pope later (29th December, 1947) collected another small paratype at Long 
Reef, New South Wales. It was in a pool at low water among the alga Phyllospora 
which it resembled remarkably in colour. It is 34 mm. overall and has about seven 
fuscous cross-bars, the second dorsal fin is nearly all dusky olivaceous and there is 
a similar dark patch on anal fin anteriorly; iris pinkish, surrounded by yellow which 
extends over top of head. Austr. Mus. regd. no. 1B.1983. 

The affinities of this puzzling little fish are uncertain. At first sight it appeared 
like a young Carangid, even having a coloration somewhat suggestive of the Nauclerus 
stage of Naucrates, but its fin-formulae, with the spines and rays in contact, clearly 
separate it from any member of the Carangidae. It probably grows to a considerably 
larger size than the described specimen which, however, has quite lost its larval 
characters though, possibly at a later stage of growth, it might develop scales on 
the cheeks. 

I have been unable to trace any genus like this fish in the Museum collections or 
described in literature. 

Suggested vernacular name: False Pompano. 

Family SERIOLIDAE. 

Regificola parills, sp. nov. 

b.vi/i 32, A.il 21, P.i 22. L.lat. c. 140 to hypural joint or 165 altogether. 

Head (191 mm.) 3-7, depth (160) 4-4 in length to caudal fork (715). Eye, 33 mm.; 
interorbital, 69; snout, 62; maxillary, 82; base of first dorsal, 60;^<»of second, 262; of 
anal, 180; length of pectoral, 83; of ventral, 100; depth of caudal peduncle, 27. 

General characters as in the common Yellowtatl Kingfish, Regificola grandis 
(Castelnau, 1872), but that species ^has smaller eye (more than 7 in head), more 
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slender form and less arched upper profile of head, lower dorsal spines and more 
gilLrakers. 

In the new species the maxillary is deep, reaching below anterior third of eye 
and with distinct supramaxillary. Gill-rakers 3/12, all less than eye-diameter. Anal 
rays higher than those of dorsal. Lateral line very slightly curved. First dorsal 
originating well behind level of pectoral base. 

Described from the holotype, a specimen 714 mm. in length to caudal fork or 
33 inches overall. Qld. Mus. regd. no. 1.6709. 



Figure 10. 

Allied Kingfish, Reffificola ]utrilis Whitley. Holotype from southern Queensland. 


Loo. —Mooloolabah. Queensland; caught by Mr. F. Z. Eager in May, 1939. Other 
specimens seen in the Brisbane Fish Markets. 

This is the Serioht dumcrili recorded by Marshall (Mem. Qld. Mus., xii, 1941, 
p. 57) but it differs from the Seriola or Varanx (himnili of Risso (Ichth. Nice, 1810, 
p. 176, pi. Vi, fig. 20), the latter having IS pectoral rays, larger teeth, nioj’e pointoil 
head, etc. 


Famih/ CHANDIDAE. 

Denariusa, gen. nov. 

Orthotype, I), handata, sp. nov. 

Near Avihassus Cuvier and Valenciennes (Hist. Nat. Poiss., ii, 1828, p. 176, pi. xxv) 
but differs in having a much smaller mouth, fewer scales between head and tail, obsolete 
lateral line, fewer pectoral rays, no procumbent dorsal spine, no supraorbital spine and 
in its darker, banded coloration. 

General characters as desci ibed below and facies as figured. 

The original figure show^s five rows of cheek-scales in Amhassis but Bleeker’s 
“Atlas” figures it with only two as in my new^ genus, which also has no lingual teeth 
and only 13 caudal vertebrae. 

This new genus is evidently nearer to Amhassis (sensu lato) than Xenamhassis 
Schultz (Proc, V.8. Nat. Mus., xcvi, 1945, p. 115), having the strongly notched dorsal fins 
and peaked spinous dorsal of the former genus. 

Denariusa bandata, sp. nov. 

D.vii, i, 9; A.iii, 9; P. 9; C. 17; Sc. 25; 1. lat. obsolete; 1. tr. 12; Predorsal sc. 11. 

Head (9) 2-5, depth (10) 2-3 in standard length (23). Eye (2*7) 3-3, snout (2) and 
length of maxillary (2) equal to interorbital (2) 4-5 in head; depth of caudal peduncle 
(4) less than postorbital (4-1). Longest dorsal spine, 5 mm.; longest anal spine, 4 mm. 
Anterior profile not much notched over eyes. Supraorbital spineless. Interorbital flat 
with two ridges. Eyes large. Mouth small, slightly protractile, barely reaching eye. 
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Lower jaw the longer. Teeth minute on jaws, vomer and palatines; none on tongue. 
Maxillary exposed, its posterior edge convex. Nostrils large. Some mucus pores around 
eye, nape and preopercular flange. Preorbital and lower edge of preoperculum and its 
angle denticulate. Interoperculum entire. Operculum pointed. Cheeks shallow; two 
rows of cheek-scales, the lower smaller. Opercles scaly. Gill-membranes united, free of 
the narrow isthmus. About six short gill-rakers on lower limb of first branchial arch. 

Dorsal profile more convex than ventral. Body compressed, fairly deep, covered with 
small cycloid scales except on top of head. Lateral line obsolete (very faint traces of up 
to five rudimentary tubes with 3 or 4 rows of scales above them in a few paratypes). 
About eleven (10 to 13 in paratypes) predorsal scales form a faint ridge posteriorly. 
Eight scales befoie ventral fins. Vent half-way between ventral and anal origins. 



Figure 11 

Chanda Perchlet, Denariitsa bandata Whitley. Holotype from the Northern Territory. 

Dorsal fins deeply notched, the short seventh spine connected by membrane to near 
base of spine ot second dorsal fin. Spinous dorsal much higher than soft dorsal. Second 
dorsal spine long, reaching, when depressed, beyond base of spine of second dorsal fin. 
Two dorsal bases about equal in length. Second anal spine slightly shorter than third. 
Soft dorsal and anal with scaly sheaths. About nine simple rays in the small pectoral 
fins. Ventrals reaching vent, with small axillary scales, their insertion behind level of 
pectoral base. Caudal forked. 

General colour in preservative, brownish with scales darker towards their margins. 
Up to six vertical dark brown bars on body. Dorsal with a broad black inframarginal 
area. Anal and ventral dusky. Pectorals and caudal lighter, plain. A cluster of dark 
chromatophores form a small blotch over pectoral axil. Eye blue. No silvery lateral 
band, no dark stripe along caudal peduncle. 

Described and figured from the holotype of the species, a specimen 23 mm. in 
standard lengtu, or inches overall, largest of a series of fifteen. Austr. Mus. regd. 
no. IB.2035 (holotype) and 2036-2037 (14 paratypes). The paratypes show little variation; 
dorsal rays 9 to 11; anal rays 8 to 9; Sc. 21 to 25. ^ 

£, 00 .—Coastal plains of Arnhem Land, Northern Territory of Australia; “found in 
brackish waters in large numbers after the wet season*’. Submitted for identification by 
Dr. D. Thomson, Dept, of Anthropology, University of Melbourne. 


II 




u 


RECORDS OF THE AUSTRALIAN MUSEUM, 


Family TRICHIURIDAE. 

Tentoriceps, gen. nov. 

Orthotype, Trichiurus cristatus Klunzinger (Fische Rothen Meeres, 1884, p. 120, pi. xiii, 

fig. 6, Koseir) =: Tentoriceps cristatus. 

Profile of head convex, ridge-like, trenchant; a high, leaf-like, curved crest springs 
from dorsal origin over interorbital and snout; the front part of the latter, however, not 
more sharpened. The eyes are situated well below the profile. Ventrals in the form of a 
pair of scales. Lateral line descends very gradually backwards and runs a little above 
the lower third of the body. Anal with only rudimentary, hardly perceptible splnelets. 
Bye large, 6 in head and 2 in snout. Head fairly long, 2| times depth of body and 9 in 
total length. Depth 20 to 24 (latter in older specimens) in total length, body thus very 
elongate. Dorsal rays li in depth of body, 3J in head, thus rather low. Pectorals short, 
7 In head (if not broken short). Whiptail short, only i head. Front teeth entire, without 
barbs. Colour silvery, dorsal transparent. 

Family CALLYODONTIDAE. 

Callyodon iaxtoni, sp. nov. 

D.ix 10, A.iii 9, P.ii 11. L.lat. 16 + 18. Tr. 2/1/6. Predorsal 6*. 

Head (81 mm.) equal to depth and nearly 3 in standard length (242). Eye (12) 6-7, 
interorbital (26) 3-1, snout (32) 2-5, mouth-cleft (15) 5*4, pectoral (56) 1*4 and depth 
of caudal peduncle (34) 2*3 in head. Pish widest at operculum (38 mm.). 

Head somewhat tapering, profile slightly convex, not gibbous. Nostrils inconspicuous. 
Eyes rather small. Interorbital broadly convex. Teeth whitish, coalesced into a smooth 
beak with rather irregular cutting edges. Posterior canines present. Lips extend over 
about basal half of teeth. 

Cheek-scales in three rows, the lowest row of 3 or 4 scales covering lower pre- 
opercular flange. Gill-rakers hair-like or pectinate, 28 along lower limb of first 
branchial arch. 

Body covered with cycloid scales with about 29 basal radii and reticulated centres. 
Last scale of lateral line enlarged. L.lat. interrupted by one tubeless scale on one side 
of fish, continuous on the other. General facies as in the genus. Caudal truncate or 
shallowly biconcave. 

General colour, in alcohol, leaden bluish-grey above and down to breast; orange 
below and over tail. Pectoral base and upper portion dark grey, the lower portion 
and posterior margin orange. A narrow dark edge to anal. No conspicuous lines, 
bands or blotches, not even on head or lips. Teeth whitish. 

Described from the holotype of the species, 242 mm. in standard length or 11 inches 
overall. Austr. Mus. regd. no. IB.1888. 

Loc ,—Ocean Island, 1947; named in honour of its collector, Lt.-Col. P. B. Laxton, 
Lands Commissioner at Tarawa, Gilbert Islands. 

Distinguished from other species by its three rows of cheek-scales, covering the 
lower preopercular flange; non-gibbous profile, coloration, etc. 



A REFERENCE LIST OF TYPES OF COLEOPTERA IN THE 
AUSTRALIAN MUSEUM.* 

I'y Kkith MoKeown, 

Assistant Entomologist, Australian Museum. 

This list of the types of Coleoptera in the Australian Museum has been compiled with 
the purpose of assisting workers in the Order, as many enquiries are received both from 
Australian and overseas students regarding the location of certain types. 

With the ever-inci*easing number of described species and the consequent necessity 
for access to the types, a knowledge of their present location is imperative. The position 
is rendered difficult by the transfer of material from private collections to institutions 
such as this, as in the original descriptions the types are stated to be in the author’s 
collection. Certain collections have been acquired by the Australian Museum, and the 
types are now housed in its collection, e.g., the A. H. Elston Collection, and types from 
the H. J. Carter Collection. 

Especial difficulty is experienced in tracing the Macleay types, since these are to be 
found both in the Australian Museum and in the Macleay Museum, University of Sydney, 
The types contained in the Australian Museum might, perhaps, be described as Type- 
series’, but where they are stated to be ’Holotype and Paratype’ in the present list, the 
specimen bearing the original name label has been selected as the Holotype. Types in 
the Macleay Museum Collection are not specially indicated as such, and their deter¬ 
mination is necessarily a matter of difficulty. 

CICINDELIDAE. 

Distipsidcra maatersi Macleay. Trans, Ent. k^oc, N, »S’. Wales, ii, 1871, p. 80. Holotype and 
Paiatype. 

Megavephala vylindriea Macleay. ld„ i, 1863, p. 11. Holotype and Paratype. 

Tetracha crucigera Macleay {Megavephala), Id., i, 1863, p. 10. Holotype and Paratype. 
humeralis Macleay (= Megavephala australasiae Hope, 1841). Id., i, 1863, p. 9. 
Holotype and Paratype. 

scapularis Macleay {Megavephala). Id., i, 1863, p. 10. Holotype. 

CARABIDAE. 

Ahavetus angustior Macleay. Trans. Ent. Hoc. N, H. Wales, ii, 1871, p. 105. Holotype. 

atcr Macleay. Id., ii, 1871, ]>. 105. Holotype. 

Adelotopus analis Macleay, Id., ii, 1871, p. 95. Holotype. 

mastersi Macleay. Id,, ii, 1871, p. 94. Holotype. 

Agonocheila suturalis Macleay. Id,, ii, 1871, p. 91. Holotype. 

AmUytehis amplipennis Macleay. Id., ii, 1871, p. 106. Holotype and Paratype. 

minutus Macleay. Id., ii, 1871, p. 106. Holotype. 

Apotomus mastersi Macleay. Id., ii, 1871, p. 95. Holotype. 

Argutor foveipennis Macleay {Prosopogmns). Id., ii, 1871, p. 110. Holotype. 
nitidipennis Macleay {Prosopogmns). Id., ii, 1871, p. 111. Holotype. 
oodiformis Macleay (Prosopogmus). Id., ii, 1871, p. 111. Holotype. 

Badister archiomenoides Macleay (= Microferonia macleayi Csiki, 1931). Id., ii, 1871, 
p. 120. Holotype. 

- —_— --— ---- - --— ---— 

* In 194] the prevailing conditions were such that publication of thftj paper, prepared 
in 1939, had to be deferred indefinitely; accordingly in Records of thb Australian Museum, 
Vol. xxi, No. 1, on page 56, a note was published announcing the availability of the 
manuscript for reference. The author, in the intervening period, has kept the list 
current.—Editor. ^ 
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Bembidium amplipenne Macleay (Tachys). Id., ti, 1871, p. 119. Holotype. 

atriceps Macleay (= Tdchys fasciatus Motsch., 1851). Id,, ii, 1871, p. 116. Holotype. 
bifoveatum Macleay (Tachys). Id., ii, 1871, p. 117. Holotype. 
bipartitum Macleay (Trevhodes). Id., ii, 1871, p. 120. Holotype. 
bipustMlatum Macleay {Tachys), Id., ii, 1871, p. 116. Holotype. 
bistriatum Macleay (= Tachys convexus Macleay, 1871). Id., ii, 1871, p. 116. 
Holotype. 

brunnipenne Macleay (Tachys). Id., ii, 1871, p. 118. Holotype. 
convexum Macleay (Tachys), Id., ii, 1871, p. 115. Holotype. 
flavipes Macleay (= Trechodes hipartitus Macleay, 1871). Id., ii, 1871, p, 119. 
Holotype. 

gagatinum Macleay (Thenarotidus). Id,, ii, 1871, p. 119. Holotype. 
ovatum Macleay (:= Tachys hifoveatus Macleay, 1871). Id., ii, 1871, p. 117. 
Holotype. 

punctipenne Macleay (= Tachys monochrous Schaum, 1863). Id., ii, 1871, p. 116. 
Holotype. 

rubicundum Macleay (=: Tachys flinder.si Blackburn, 1888). Id., ii, 1871, p. 118. 
Holotype. 

sexstriatum Macleay (- Tachys mastcrsi Sloane, 1921). Id., ii, 1871, p. 117. 
Holotype. 

striolatum Macleay (Tacdiys). Id., ii, 1871, p. 115. Holotype. 
transversicolle Macleay (Tachys). Id., ii, 1871, p. 116. Holotype. 

Carenum angustipcnne Macleay. Id., ii, 1871, p. 98. Holotype. 
coracinum Macleay. Id., i, 1865, p. 178. Holotype. 

deauratum Macleay (Laccoscaphus). Id., i, 1863, p. 140. Holotype and Paratype. 
ovipennc Macleay (= C. simile Macleay, 1865). Id., ii, 1871, p. 98. Holotype. 
politulum Macleay (= C. .snhporcatnliim Macleay, 1865). Id., ii, 1871, p. 98. 
Holotype. 

salehrosuui Macleay (Laccoscaphus). Id., ii, 1871, p. 97. Holotype and Paratype. 
Diridimarginatum Macleay (= C. siibporcatulum Macleay, 1865). Id., ii, 1871, p. 97. 
Holotype and Paratype. 

Catascopus chalydicus Olliff. Proc. Linn. 8oc. X. 8. Wales, x, 1885, p. 470. Holotype. 
Chlaenioidius planipennis Macleay (= C. prolixiis Erichson, 1842). Trans. Ent. 8oc. 

N. 8, Wales, ii, 1871, p. 109. Holotype and Paratype. 

CAivinia debilis Blackburn. Proc. Linn. 8oc. N. 8. Wales, iv (2), 1889, p. 722. Paratype. 
Cyclothorax punctipennis Macleay (Mecyclothorax). Trans. Ent. 8oc. N. 8. Wales, ii, 
1871, p. 106. Holotype. 

Dromius humeralis Macleay (= Microlestes macleayi Csiki, 1932). Id., ii, 1871, p. 88. 
Holotype. 

Drypta mastersi Macleay. Id., ii, 1871, p. 82. Holotype and Paratype. 

Eucalyptacola mastersi Macleay (Catascopus). Id., ii, 1871, p. 91. Holotype. 

Eiilebia plagiata Macleay (- LcMa melanota Chaudoir, 1871). /</., ii, 1871, p. 87. 

Holotype. 

Euryscaphus minor Macleay (= E. dilatotus Macleay, 1865). Id., i, 1865, p. 189. Holotype. 
Oigadema politulum Macleay (= G. longipenne Germar, 1848). Id., ii, 1871, p. 83. Holo¬ 
type and Paratype. 

Harpalus aeneonitens Macleay (Nemaglossa). Id., ii, 1871, p. 102. Holotype. 
angustatus Macleay (Biapheromerus). Id., ii, 1871, p. 102. Holotype. 
atroviridis Macleay (Hypharpax). Id., ii, 1871, p. 103. Holotype and Paratypes. 
convexiusculus Macleay (Hypharpax), Id., ii, 1871, p. 102. Holotype and Paratype. 
gayndahensis Macleay (Nemaglossa). Id., ii, 1871, p. 102. Holotype. 

Melltiosoma mastersi Macleay (Epimicodema). Id., ii, 1871, p. 83. Holotype. 

Homothes marginipennis Macleay. Id., ii, 1871, p. 89. Holotype and Paratype. 
velutinus Macleay. Id., ii, 1871, p. 88. Holotype. 
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Lecanomcrus aberrans Macleay (Npnaglossa). Trans, Ent. 8oc, N, 8. Wales, ii, 1871, 
p. 101. Holotype. 

ruficeps Macleay (Nemaglossa). Id., ii, 1871, p. 100. Holotype and Paratype. 
Lestignathus fugax Olliff. Mem. Aus. Mus., ii, 1889, p. 80. Holotype. 

Meonis ovicollis Macleay. Trans. Ent. 8o(;. N. 8. Wales, ii. 1871, p. 100. Holotype and 
Paratype. 

Morio longicollis Macleay. Id., ii, 1871, p. 95. Holotype. 

seticollis Macleay (= M. novaehollandiae Castelneau, 1867). Id., ii, 1871, p. 96. 
Holotype and Paratype. 

Parroa australis Sloane. Proc. Linn. 8oc. N. 8. Wales, v (2), 1890, p. 236. Holotype. 
Notonomus angustipennis Macleay (- N. nitidicollis Chaudoir, 1865). Id., ii, 1871, p. 109. 
Holotype. 

arthuri Sloane. Proc. Linn. 8oc. X. 8. Wales, iv (2), 1889, p. 1294. Holotype. 
cyaneocinctu.s Macleay (- N. nitidicollis Chaudoir, 1865). Id., ii, 1871, p. 108. 
Holotype, 

purpurcipennis Macleay (= N. nitidicollis Chaudoir, 1865). Id., ii, 1871, p. 107. 
Holotype. 

violaceomarginatus Macleay (= N. nitidicollis Chaudoir, 1865). Id., ii, 1871, p. 108. 
Holotype. 

viridicinctus Macleay (= N. nitidicollis Chaudoir, 1865). Id., ii, 1871, p. 108. 
Holotype. 

Nuridus fortis Sloane. Proc. Linn. 8or. N. 8. Wales, v (2), 1890, p. 649. Holotype and 
Paratype. 

Ohiaseus masiersi Macleay (= Rhytistcrnus hopleurus Chaudoir, 1865). Trans. Ent. 8oc. 
N. 8. Wales, ii, 1871, p. 109. Holotype. 

Philophloeus hrunnipennis Macleay. Id., ii, 1871, p. 89. Holotype and Paratype. 
niaculatus Macleay. Id., ii, 1871, p. 89. Holotype. 
vittatus Macleay. Id., ii, 1871, p. 90. Holotype. 

Philoscaphus costalis Macleay. Jd., ii, 1873, p. 324. Holotype. 

mastersi Macleay. Id., ii, 1871, p. 96. Holotype and Paratype. 

Phloeidromus piceus Macleay. Id., ii, 1871, p. 86. Holotype. 

Phloeocarabus masiersi Macleay. Trans. Ent. 8oc. N. 8. Wales, ii, 1871, p. 85. Holotype 
and Paratype. 

Phorticosomus piceus Sloane. Proc. Linn. 8oc. N. 8. Wales, xl, 1915, p. 465. Holotype 
and Paratypes. 

rugiceps Macleay. Trans. Ent. 8oc. X. 8. Wales, ii, 1871, p. 100. Holotype. 
Physolesthus grandipalpis Macleay. Id., ii, 1871, p. 121. Holotype. 

Plagiotelum opalescens Ollilf. Proc. Linn. 8oc. X. 8. Wales, x, 1885, p. 469. Holotype. 
Platynus nitidipennis Macleay. Trans. Ent. Soc. X. 8. Wales, ii, 1871, p. 111. Holotype. 
planipennis Macleay (- Colpodes lafertei Montrouzier, 1860). Id., ii, 1871, p. 112. 
Holotype. 

marginicollis Macleay (= EuropMlus sulmietallicus White, 1846). Id., ii, 1871, 
p. 112. Holotype and Paratype. 

Poecilus atronitens Macleay {Lojandrus). Id., ii, 1871, p. 110. Holotype and Paratype, 
Promecoderus eurvipes Sloane. Proc. Linn. Soc. X. 8. Wales, xlv, 1, 1920, p. 126. 
Paratype. 

distinctus Sloane. Id., v (2), 1890, p. 224. Holotype. 
politus Sloane. Id., v (2), 1890, p. 218. Holotype. 

viridis Macleay {Parroa), Trans. Ent. Soc. N. 8. Wales, ii, 1871, p. 99. Holotype. 
Sarothrocrepis fasciata Macleay. Jd., ii, 1871, p. 88. Holotype. ^ 
masiersi Macleay. Id., ii, 1871, p. 87. Holotype. 

pallida Macleay. Id., ii, 1871, p. 87. Holotype [Damaged: head and thorax 
wanting.] 
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iHcaraphitea latipennis Macleay. Jd„ i, 1863, p. 66. Holotype. 

Scopodes aeneus Macleay. Id., ii, 1871, p. 91. Holotype. 
angulicollis Macleay. Id., ii, 1871, p. 92. Holotype. 
auratua Macleay {Ectinocola). Id., ii, 1871, p. 92. Holotype. 
laevia Macleay. Id., ii, 1871, p. 92. Holotype. 

aericeua Macleay (- K. sigillatus Germar, 1848). Id., ii, 1871, p. 93. Holotype. 
aydneyenais Sloane (- s. aterrimua Chaudoir, 1872). Proc. Linn. <S?oc. N. 8. Walea, 
xxviil, 3, 1903, p. 639. Paratype. 

Siagonyx amplipennis Macleay. . Trans. Ent. 8oc. N. 8. Wales, li, 1871, p. 113. Holotype. 

mastersi Macleay. Id., ii, 1871, p. 113. Holotype and Paratype. 

Silphoviorpha polita Macleay. Id., ii, 1871, p. 93. Holotype and Paratype. 

Stenolophus politus Macleay (- Acupalpus vestigialis Erichson, 1842). Id., ii, 1871, 
p. 103. Holotype. 

Teraphis convrxa Sloane (Phersita). Proc. Linn. 8oc. N. 8. Wales, xlv, 1, 1920, p. 168. 
Paratype. 

Tiharisus ater Macleay {Cratogaster). Trans. Ent. 8oc. K. 8. Wales, ii, 1871, p. 106. 
Holotype and Paratype. 

niger Macleay (Cratogaster). Id., ii, 1871, p. 107. Holotype and Paratype. 
Treehus ater Macleay (Nemaglossa). Id., ii, 1871, p. 114. Holotype. 
atriceps Macleay (Nemaglossa). Id., ii, 1871, p. 113. Holotype. 
concolor Macleay (Nemaglossa). Id., ii, 1871, p. 114.. Holotype. 

Nantliophaea chaudoiri Macleay, Id., it, 1871, p. 84. Holotype and Paratype. 

DYTISCIDAE. 

Barretthydrus gemmatus Lea. Rec. South Aus. Mus., iii, 3, 1927, p. 279, f. 106. 
Paratypes. 

Copelatus irregularis Macleay. Trans. Ent. 8oc. N. 8. Wales, ii, 1871, p. 126. Holotype. 
Euneetes punctipennis Macleay (= Eretes australis Erichson, 1842). Id., ii, 1871, p. 127. 
Holotype. 

Hydroporus basalis Macleay (Bidessus). Id., ii, 1871, p. 124. Holotype. 

hrunnipennis Macleay (= Macroporus gardneri Clark, 1862). Id., il, 1871, p. 122. 
Holotype. 

fossulipennis Macleay (= Hyphydnis lyratus Schwartz, 1808). Id., ii, 1871, p. 122. 
Holotype. 

luridus Macleay (= Bidessus histrigatus Clark, 1862). Id., ii, 1871, p. 124. 
Holotype. 

mastersi Macleay (Bidessus). Id., ii, 1871, p, 123. Holotype. 
nebulosus Macleay (Chostonectes). Id., ii, 1871, p. 123. Holotype. 

GYRINIDAE. 

Oyrinus convexiusculus Macleay. Trans. Ent. 8oc. N. 8. Wales, ii, 1871, p. 128. Holotype. 

PAUSSIDAE. 

Arthropterus articularis Elston. Trans. Roy. 8oc. South Aust., xlili, 1919, p. 342. 
Holotype. 

elongatulus Macleay. Trans. Ent. 8oc. N. 8. Wales, ii, 1871, p. 154. Holotype. 
kingi Macleay. Id., ii, 1871, p. 154. Holotype. 

•mastersi Macleay. Id., ii, 1871, p. 153. Holotype. 
westwoodi Macleay. Id., ii, 1871, p. 153. Holotype. 

CUPIDAE. 

Omma mastersi Macleay. Trans. Ent. 8oc. N. 8. Walea, ii, 1871, p. 169. Holotype. 
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HYDROPHILIDAE. 

Cyclonotum mastersi Macleay (= Coelostoma faMcii Montrouzler, 1860). Trans, Ent, 
8oc, N, 8. Wales, ii. 1871, p. 133. Holotype. 
pygmaeum Macleay {Coelostoma), Id,, ii, 1871, p. 133. Holotype. 

Hydatotrephis mastersi Macleay (HydroMus). Id,, ii, 1871, p. 130. Holotype. 

Hydraena luridipennis Macleay. Jd„ ii, 1871, p. 133. Holotype. 

Hydrobaticus luridus Macleay {- Heliochares (Hydrobaticus) tristis Macleay, 1871). 
Id,, ii, 1871, p. 131. Holotype. 

tristis Macleay {Heliochares), Id,, ii, 1871, p. 131. Holotype. 

Hydrocims parallelus Macleay. Id,, ii, 1871, p. 133. Holotype. 

scabricoUis Lea. Trans, Roy, 8oc. 8outh Aust., 1, 1926, p. 47. Paratype. 
serricollis Lea. Id., 1, 1926, p. 45. Paratypes. 

Hydrophilus gayndahensis Macleay {Hydrous). Trans. Ent. 8oc. N. 8. Wales, ii, 1871, 
p. 129. Holotype and Paratype. 

Hygrotroplius invohitus Macleay {Berosus), Trans. Ent. 8oc. N. 8. Wales, ii, 1871, 
p. 132. Holotype. 

Notoberosiis zietzi Blackburn. Trans. Roy. 8oc. South Aust., xix, 1895, p. 30. Paratype. 
Philhydrus elongatulus Macleay {Enochrus). Trans. Ent. 8oc. N. 8. Wales, ii, 1871, p. 
130. Holotype. 

maciiliceps Macleay {Enochrus). Id., ii, 1871, p. 130. Holotype. 
rnarmoratus Macleay {Enochrus). Id,, ii, 1871, p. 130. Holotype. 

Pseudohydrobius ftaviis Lea. Trans. Roy, 8oc. South Aust., xliii, 1919, p. 167. Paratypes. 

floricola Blackburn. Id., 1898, p. 232. Paratypes. 

Sternolophus nitiduliis Macleay (= Hydrobius assimilis Hope, 1841). Trans. Ent. Soc. 
N. 8. Wales, ii, 1871, p. 139. Holotype and Paratype. 

CUCUJIDAE. 

Brontes macleayi Olliff {Uleiota). Proc. Linn. Soc. N. 8. Wales, x (2), 1885, p. 218. 
Cucujus colonarius Olliff {Platisus), Id., x (2), 1885, p. 207. Holotype. 

Isaphes bicolor Olliff (= Platisus colonarius Oliff, 1885). Id., x (2), 1886, p. 209. 
Holotype. 

Laemophloeus amabilis Olliff. Id., x (2), 1885, p. 211. Holotype. 
conterminus Olliff. Id., x (2), 1885, p. 214. Holotype. 
macleayi Olliff. Id., x (2), 1885, p. 216. Holotype. 
ranisayi Olliff. Id., x (2), 1885, p. 212. Holotype. 
rigidus Olliff. Id., x (2), 1885, p. 216. Holotype and Paratype. 

Silvanus castaneus Macleay. Trans. Ent. Soc. N. 8. Wales, ii, 1871, p. 168. Holotype. 

congenor Olliff {Oryzaephilus). Proc. Linn. Soc. N. 8. Wales, x (2), 1886, p. 223. 
Holotype. 


" COLYDIIDAE. 

Bitoma cylindrica Carter & Zeck. Proc. Linn, Soc. N. 8. Wales, Ixii, 3-4, 1937, p. 182, 
pi. vii, f. 4. Holotype. 

Bothrideres kreffti Macleay (= B. equinus Pascoe, 1862). Trans. Ent. Soc. N, 8 . Wales, 
ii, 1871, p. 166. Holotype. 
mastersi Macleay. Id., ii, 1871, p. 166. Holotype. 

pascoei Macleay (:= B. equinus Pascoe, 1862). Id., ii, 1871, p. 166. Holotype. 
suturalis Macleay (= S. vittatus Newman, 1842).• Id,, ii, 1871, 167. Holotype. 

Bupala fasciata Carter and Zeck. Proc. Linn. Soc, N. 8, Wales, Ixii, *3-4, 1937, p. 191, 
pi. ix, f. 13. Holotype. 

Cebia communis Carter and Zeck. Id., Ixii, 3-4, 1937, p. 194. Holotype and Paratype. 

Cryptamorpha optata Olliff. Id., x (2), 1886, p. 221. Holotype. 
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Deretaphrus incultus Carter and Zeck. /d., 3-4, 1937, p. 201. Holotype. 

paacoei Macleay (= D. ignarns Pascoe, 1862). Trans, Ent, 8oc. N, 8. Walest ii, 
1871, p. 165. Holotype. 

coatata Macleay. Id,, il, 1871, p. 165. Holotype. 

Euclarkia costata Lea. Trans, Roy, 8oc, South Aust,, xlili, 1919, p. 180, fig. Para types. 
Gempylodes tinctus Olliff. Mem, Aust, Mus,, ii, 1887, p. 81. Holotype. 

Hiketes costatus King (Nepharis), Trans, Ent, Soc, N. 8, Wales, il, 1869, p. 77. 
Holotype. 

Larinotus umbilicatus Carter and Zeck. Proc, Linn. 8oc. N. 8. Wales, Ixii, 3-4, 1937, 
p. 186, pi. viii, f. 12. Holotype. 

Neotrichus acanthacollis Carter and Zeck. Id., Ixii, 3-4, 1937, p. 195, pi. ix, f. 15. 
Holotype. 

lucifugus Olliff. Mem. Aust. Mus,, ii, 1889, p. 82. Holotype. 

Phormosa epitheca Olliff. Id., ii, 1889, p. 83. Holotype. 

notata Carter and Zeck. Proc. Linn. Soc, N. 8. Wales, Ixii, 3-4, 1937, p. 189, 
pi. viii, f. 11. Holotype. 

Pycnomerus moestus Olliff. Mem. Aust. Mus., ii, 1889, p. 83. Holotype. 

Todima fulvicincta Elston. Trans. Roy. Soc. South Aust., xliv, 1922, p. 310, f. 2. 
Holotype and Paratype. 


TROGOSITIDAE. 

Ancyrona aegra Olliff. Proc. Linn. Soc. N. S. Wales, x (2), 1885, p. 711. Holotype. 
arnica Olliff. Proc. Linn. Soc. N. 8. Wales, x (2), 1885, p. 713. Holotype. 
latebrosa Olliff. Id., x (2), 1885, p. 712. Holotype. 
laticeps Olliff. Id., x (2), 1885, p. 710. Holotype. 
vesca Olliff. Id., x (2), p. 713. Holotype. 

Leperina hurnettensis Macleay. Trans. Ent. Soc. N, 8. Wales, ii, 1871, p. 164. Holotype. 
conspicua Olliff. Proc. Linn. Soc. N. S. Wales, x (2), 1885, p. 704. Holotype. 
jraterna Olliff. Id., x (2), 1885, p. 707. Holotype. 

mastersi Macleay. Trans. Ent. Soc. N. 8. Wales, ii, 1871, p. 163. Holotype. 
seposita Olliff. Proc. Linn. Soc. N. 8. Wales, x (2), 1885, p. 702. Holotype. 
Ofitomo pudicum Olliff. Mem. Aust. Mus., ii, 1889, p. 82, p. vi, f. 7. Holotype and 
Paratypes. 

Phycosecis hilli Lea. Mem. Qld. Mus,, vii, 3, 1921, p. 188. Paratype. 

Soronia varigata Macleay {Keaspis). Trans. Ent. Soc. N. 8. Wales, ii, 1871, p. 161. 
Holotype. 


NITIDULIDAB. 

Aethinodes variabile Lea. Mem. Qld. Mus., vii, 3, 1921, p. 187. Paratype. 

Brachypeplus murrayi Macleay. Trans. Ent. Soc. N. 8. Wales, ii, 1871, p. 159. Holotype. 

Carpophilus aterrimus Macleay. Id., ii, 1871, p. 161. Holotype. 
convexiusculus Macleay. Id., ii, 1871, p. 159. Holotype. 
luridipennis Macleay. Id., ii, 1871, p. 160. Holotype. 
obscurus Macleay. Id., ii, 1871, p. 160. Holotype. 
pilipennis Macleay. Id., ii, 1871, p. 160. Holotype. 

Circopes castaneus Lea. Mem. Qld. Mus., vii, 3, 1921, p. 186. Paratypes. 
vagans Lea. Id., vii, 3, 1921, p. 185. Paratypes. 

Cychramus niger Macleay. Trans. Ent. Soc. N, 8. Wales, ii, 1871, p. 163. Holotype. 
picticollis Lea. Mem. Qld. Mus., vii, 3, 1921, p. 182. Paratype. 

Ips poHtus Macleay (Olischrochilus). Trans. Ent. Soc. N. 8. Wales, ii, 1871, p. 163. 

Holotype. 

Nitidula concolor Macleay (Macroura). Id., ii, 1871, p. 162. Holotype. 

Pocadius pilistriatus Macleay. Id., il, 1871, p. 162. Holotype. 

Pria rubricunda Macleay. Id., ii, 1871, p. 161. Holotype. 
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MYCETOPHAGIDAE. 

Tiphyllus jasciatus Macleay. Trans, Ent. 8oc, N, 8, Wales, ii, 1871, p. 170. Holotype. 

EROTYLIDAE. 

Diplocoelus dilataticollis Lea. Mem, Qld, Mus,, vii, 3, 1921, p. 237. Paratype. 

ovatus Macleay. Trans, Ent. 8oc, N, 8, Wales, ii, 1871, p. 170. Holotype. 
platysomus Lea. Rec, 8outh Aus, Mus,, ii, 2, 1922, p. 298. Paratype. 

Episcaphula flavofasciata Lea. Mem. Qld. Mus., vii, 3, 1921, p. 231. Paratypes. 

rufoUneata Wilson. Proc, Roy. 8oc, Vic., xxxiv (N.S.), 1, 1921, p. 35. Paratype. 
Thallis melancholica Lea. Mem, Qld, Mus,, vii, 3, 1921, p. 234. Paratypes. 

PHALACRIDAE. 

Litochrus apiciflavus Lea. Rex. South Aus. Mus., iv, 4, 1932, p. 463, f. 32, 79-81. 
Paratype. 

majorinus Lea. Id., iv, 4, 1932, p. 450, f. 26-27, 70-71. Paratype. 

Parasemus australiae Lea. Id,, iv, 4, 1932, p. 464, f. 37-39. Paratype. 
haploderus Lea. Id., iv, 4, 1932, p. 466, f. 45-46. Paratype. 

ohsoletus Blackburn. Trans. Roy. 8oc. South Aust,, xix, 1896, p. 213. Paratype. 
tasmaniae Lea. Rec. South Aust. Mus,, iv, 4, 1932, p. 465, f. 40-41. Paratype. 

GEORYSSIDAB. 

Qeoryssus australis King. Trans. Ent. 8oc, N. 8, Wales, i, 1864, p. 158, pi. 14. Holotype. 

kingi Macleay. Id., ii, 1871, p. 172. Holotype. 

Georyssus occidentalis Carter. Proc. Linn, Soc. N. S. Wales, Ivii, 3-4, 1932, p. 101. 
Holotype. 


BOSTRYCHIDAE. 

Bostrychus Mspinosus Macleay (Xylohosca). Trans. Ent. Soc. N. 8. Wales, ii, 1871, 
p. 276. Holotype and Paratype. 

cylindricus Macleay (Xylion). Id., ii, 1871, p. 277. Holotype. 

Rhyzopertha gihhicollis Macleay (Xylosocus). Id., ii, 1871, p. 276. Holotype. 

HETEROCBRIDAE. 

Heterocerus mastersi Macleay. Trans. Ent. Soc. N. S. Wales, ii, 1871, p. 173. Holotype. 

ENDOMYCHIDAE. 

Erotendomychus himaculatus Lea. Rec. South Aust. Mus., ii, 2, 1922, p. 303, pi. iv, f. 10. 
Paratype. 

Qeoendomychus puhescens Lea. Id., ii, 2, 1922, p. 304. Paratype. 

Stenotarsus pisoniae Lea {Endoniychus). Mem. Qld. Mus., vii, 3, 1921, p. 239. Paratype. 

COCCINELLIDAE. 

RhizoMus filicis Lea. Trans. Roy. Soc. South Aust., liii, 1929, p. 242. Paratype. 

nigrovarius Lea. Proc. Roy. Soc. Vic., xx (N.S.), 2, 1909, p. 204. Paratype. 
noctuabundus Lea. Trans. Roy. Soc. South Aust., xxxviii, 1914, p. 454. Paratype. 
viridipennis Lea. Id., liii, 1929, p. 242. Paratype. 

Scymnus variiceps Lea. Id., 1929, p. 244. Paratype. 

CORYLOPHIDAE. 

Aphanocephalus himaculatus Lea. Mem. Qld. Mus., vii, 3, 1921, p. 240. Paratype. 
potamophilus Lea. Proc. Linn. Soc. N. 8. Wales, xlvi, 3, 1921, p. 869. Paratype. 
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DERMHSTIDAE. 

Anthrenus nigricans Macleay {Thaumaglossa). Trans. Ent. Soc. N. 8. Wales, ii, 1871, 
p. 171. Holotype. 

Crpptorhopalum obacurum Macleay. Id., ii, 1871, p. 171. Holotype. 

Megatoma apicalia Macleay. Id., ii, 1871, p. 170. Holotype. 

Trinodea globoaus Macleay. Id., ii, 1871, p. 171. Holotype. 
punctipennia Macleay. Id., ii, 1871, p. 171. Holotype. 

BYRRHIDAB. 

Aspidiophorus nigriclavus Lea. Rec. South Aust. Mus,, \, 3, 1920, p. 280. Paratypes. 
Bprrhinus noctivagus Lea. Id., i, 3, 1920, p. 277. Paratypes. 
himnichus castaneus Lea. Id. i, 3, 1920, p. 279. Paratype. 

Microchaetes faacicularis Macleay. Trans. Ent. 8oc. N. 8. Wales, ii, 1871, p. 171. 
Holotype. 

minor King. Id., ii, 1869, p. 73. Holotype. 

tuberculatus Lea. Rec. South Aust. Mus., i, 3, 1920, p. 275. Paratypes. 
Redilophorus gemmatus Lea. Id., i, 3, 1920, p. 282. Paratype. 

globosus Wilson, Proc. Roy. Soc. Vic., xxxiv (N.S.), 1, 1921, p. 34. Paratype. 

HISTERIDAE. 

Ahraeus australis Macleay. Trans. Ent. Soc. N. 8. Wales, ii, 1871, p. 159. Holotype. 
Acritus halmaturinus Lea. Trans. Ent. Soc. Land., 1925, p. 258. Paratype. 
lividus Lea. Id., 1925, p. 258. Paratypes. 

Byzenia formicola King (Chlamydopsis). Trans. Ent. Soc. N. 8. Wales, ii, 1869, p. 74. 
Holotype, 

Chlamydopsis loculosa Lea. Trans. Ent. Soc. Land., 1925, p. 254. Paratype. 

setipennis Oke. Viet. Nat., xl, 8, 1923, p. 154. Paratype. 

Limnichus frontalis Macleay {Stictostix). Trans. Ent. Soc. N. 8. Wales, ii, 1871, 
p. 172. Holotype. 

Microchaetes costatus Macleay {Epiechinus). Id., ii, 1871, p. 172. Holotype. 

Paromalus cribratus Lea. Trans. Ent. Soc. Lond., 1924, p. 251. Pai^atype. 

Platysoma abundans Lea. Id., 1925, p. 246. Paratype. 

convexiuaculum Macleay. Trans. Ent. Soc. N. 8. Wales, ii, 1871, p. 157, Holotype. 
planiceps Macleay. Id., ii, 1871, p. 157. Holotype. 
subdepreasum Macleay. Id., ii, 1871, p. 157. Holotype. 

Saprinus gayndahensis Macleay. Id., ii, 1871, p. 158. Holotype. 
maatersi Macleay. Id., ii, 1871, p. 168. Holotype. 

SCAPHIDIIDAE. 

Scaphidium punctipenne Macleay. Trans. Ent. Soc. N. 8. Wales, ii, 1871, p. 156. 
Holotype. 

Scaphiaoma bryophaga Elston. Trans. Roy. Soc. South Aust., xlv, 1921, p. 144. Holotype 
and Paratype. 

instabile Lea. Trans. Ent. Soc. Lond., Ixxiv, 1926, p. 280. Paratype. 
novicum Blackburn. Trans. Roy. Soc. South Aust., xiv, 1891, p. 91. Paratype. 
politum Macleay. Trans. Ent. Soc. N. 8. Wales, ii, 1871, p. 166. Holotype. 
punctipenne Macleay. Id., ii, 1871, p. 156. Holot 3 T?e. 

SCYDMAENIDAE. 

Heterognathus armitagei King (Scydmaenus). Trans. Ent. Soc. N. 8. Wales, 1, 1864, 
p. 98. Holotype and Paratype. 

aaaimilia King (Scydmaenus). Id., i, 1864, p. 97. Holotype and Paratype. 
carinatua King (Scydmaenus). Id., i, 1864, p. 97. Holotype and Paratypes. 
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Heterognathus geniculatus King (Scydmaenus), Id,, i, 1864, p. 98. Holotype and Paratype. 
gracilis King {Scydmaenus), Id,, i. 1864, p. 97. Holotj’pe and Paratype. 
princeps King {Scydmaenus), Id,, 1, 1864, p. 98. Holotype and Paratype. 

Megladerus inconspicuum King {Eutliia). Id,, i, 1864, p. 96. Holotype. 

Phagonophana ahundans Lea. Proc, Roy. Soc, Vic., xxvii (N.S.), 1915, p. 223. Paratype. 
kingi King. Trans. Ent. Soc. N. S. Wales, i, 1864, p. 92, pi. v, f. Al~4. Holotype. 

Scydmaenilla pusilla King. Id., i, 1864, p. 93, pi. vi, f. bl-2. Holotype. 

Scydmaenus atrophus Lea. Proc. Roy. Soc. Vic., xxvii (N.S.), 1915, p. 222. Paratype. 

corticis King {Euconnus). Trans. Ent. Soc. N. 8. Wales, i, 1864, p. 94. Holotype. 
depressus Lea. Proc. Roy. Soc. Vic., xxvii (N.S.), 1915, p. 217. Paratypes. 
gulosus King {Euconnus). Trans. Ent. Soc. N. 8. Wales, i, 1864, p. 94. Holotype. 
kingi Macleay {Euconnus). Id., ii, 1871, p. 155. Holotype. 
neglectus King {Euconnus), Id., i, 1864, p. 95. Holotype. 
parramattensis King {Euconnus). Id., i, 1864, p. 95, pi. vii, f. 5. Holotype. 
rivularis Lea. Proc. Roy. Soc. Vic., xxvii (N.S.), 1915, p. 219. Paratypes. 
seminiger Lea. Id., xxvii (N.S.), 1915, p. 202. Paratypes. 

STAPHYLINIDAE. 

Actinus macleayi Olliff. Proc. Linn. Soc. N. 8. Wales, ii (2), 1887, p. 495. Holotype 
an/i paratype. 

Aleochara actae Olliff {Eucharina). Id., i (2), 1886, p. 458. Holotype. 

mastersi Macleay. Trans. Ent. Soc. N. 8. Wales, ii, 1871, p. 136. Holotype. 

Apphiana veris Olliff. Proc. Linn. Soc. N. 8. Wales, 1 (2), 1886, p. 422, pi. vii, f. 1. 
Holotype. 

Atlieta australasiae Lea. Proc. Roy. Soc. Vic., xxiii (N.S.), 1910, p. 132. Paratypes. 

Bledius mandibularis Macleay. Trans, Ent. Soc. N, 8. Wales, ii, 1871, p. 150. Holotype. 

Bolitohius fauveli Olliff. Proc. Linn. Soc. N. 8. Wales, i (2), 1886, p. 905. Holotype. 

Cafius amhlyterus Olliff. Proc. Linn. Soc. N, 8. Wales, ii (2), 1887, p. 502. Holotype. 
gigas Lea. Trans. Roy. Soc. South Aust., liii, 1929, p. 204. Holotype and Paratype. 
laetahilis Olliff (= Philonthus longicornis Stephens (1832) ). Proc. Linn. Soc. 

N. S. Wales, ii (2), 1887, p. 601. Holotype. 
laevus Olliff. Id., ii (2), 1887, p. 603. Holotype. 

Calodcra eritima Olliff. Id., i (2), 1886, p. 429. Holotype. 
pacliia Olliff. Id,, i (2), 1886, p. 432. Holotype. 
pyrrha Olliff. Id., i (2), 1886, p. 429. Holotype. 

Cilea lampra Olliff {Coproporus). Id., i (2), 1886, p. 900. Holotype. 

Conosoma exinium Olliff. Id., i (2), 1886, p. 896. Holotype. 

Conurus atriceps Macleay {Coproporus). Trans. Ent. Soc. N. S. Wales, ii, 1871, p. 136. 
Holotype. 

elongatiilus Macleay {Tachinomorphus). Id.f ii, 1871, p. 136. Holotype. 
rufipalpis Macleay {Coproporus). Id., ii, 1871, p. 136. Holotype. 
tristis Macleay {Coproporus). Id., ii, 1871, p. 136. Holotype. 

Cryptohium apicale Macleay. Id., ii, 1871, p. 143. Holotype. 
mastersi Macleay. Id., ii, 1871, p. 142. Holotype. 

Dabra cuneiformis Olliff. Proc. Linn. Soc. N. 8. Wales, i (2), 1886^p. 454. Holotype. 
myrmecophila Olliff. Id., i (2), 1886, p. 463, p. vii, f. 2. Holotype. 

IJolicaon elongatulus Macleay {Lycaon). Trans. Ent. Soc. N. S. Wales, li, 1871, p. 143. 
Holotype. 

nigripennis Macleay {Lycaon). Id., ii, 1871, p. 144. Holotype. 
quadraticollis Macleay {Lycaon). Id., ii, 1871, p. 143. Holotype. 

Hesperus pacificus Olliff. Proc. Linn. Soc. N. 8. Wales, ii (2), 1887,*»p. 609. Holotype. 

Heterothops kentiae Lea. Trans. Roy. Soc. South Aust., xlix, 1925, p. 238. Paratypes. 
rufosuturalis Lea. Id., xlix, 1926, p. 234. Paratype. 
ubiquitosus Lea. Id., xlix, 1925^ p. 236. Paratypes. 
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Homalota australis Macleay (Atheta). Trans. Ent. Soc. N. 8. Wales, li, 1871, p. 135. 
Holotype. 

chariessa Ollilf (Atheta). Proc. Linn. 8oc. N. 8. Wales, i (2), 1886, p. 418. 
Holotype. 

molesta Olliff (Atheta). Id., i (2), 1886, p. 415. Holotype. 

palUdipennis Macleay (Polylohus). Trans. Ent. 8oc. N. 8. Wales, ii, 1871, p. 135. 
Holotype. 

psila Olllfl (Atheta). Proc. Linn. 8oc. N. 8. Wales, i (2), 1886, p. 416. Holotype. 
Ismalus planicollis Macleay (Elusis). Trans. Ent. 8oc. N. 8. Wales, ii, 1871, p. 151. 
Holotype. 

Lathrohium orthodoxum Lea. Trans. Roy. 8oc. 8outh Aust., xlvii, 1923, p. 32, f. 17-18. 
Paratype. 

piceum Macleay. Trans. Ent. 8oc. N.'8. Wales, ii, 1871, p. 144. Holotype. 
politulum Macleay. Id., ii, 1871, p. 144. Holotype. 

Leptacinus cyaneipennis Macleay (Metoponcus). Id., ii, 1871, p. 137. Holotype. 
luridipennis Macleay (Metoponcus). Id., ii, 1871, p. 137. Holotype. 
megacephalus Lea. Trans. Roy. 8oc. 8outh Aust., xlix, 1925, p. 217. Paratype. 
Lithocharis tristis Macleay (Medon). Trans. Ent. 8oc. N. 8. Wales, ii, 1871, p. 144. 

Holotype. ^ 

Megalops nodipennis Macleay. Id., ii, 1871, p. 150. Holotype. 

Metoponcus fugitivus Olliff. Mem. Aust. Mus., ii, 1889, p. 81. Holotype. 

Omalium gayndahense Macleay. Trans. Ent. 8oc. N. 8. Wales, ii, 1871, p. 151. Holotype. 
Oxytelus hrunneipennis Macleay. Id., ii, 1871, p. 150. Holotype. 

> impressifrons Macleay. Id., ii, 1871, p. 150. Holotype. 

Oxypoda analis Macleay (= Aleochara puherula Klug, 1832). Id., ii, 1871, p. 135. 
Holotype. 

Paedcrus angulicollis Macleay. Id., ii, 1871, p. 146. Holotype. 

Philonthus australis Macleay. Trans. Ent. 8oc. N. 8. Wales, ii, 1871, p. 139. Holotype. 
ehalybeipennis Macleay (Quedius). Id., ii, 1871, p. 141. Holotype. 
dolichoderes Lea. Trans. Roy. 8oc. 8outh Aust., xlix, 1925, p. 221. Paratype. 
haemorrhoidalis Macleay (Hesperus). Trans. Ent. 8o(‘. N. 8. Wales, ii, 1871, 
p. 140. Holotype. 

politulus Macleay (Quedius). Id., ii, 1871, p. 140. Holotype. 
subvingulatus Macleay. Id., ii, 1871, p. 141. Holotype. 
xantholinoides Macleay. Id., ii, 1871, p. 141. Holotype. 

Pinophilus grandiceps Macleay. Id., ii, 1871, p. 146. Holotype. 

mastersi Macleay (Lycaon). Id., ii, 1871, p. 146. Holotype. 

Polylohus acceptiis Ollilf {^Gyrophaena). Proc. Linn. 8oc. N. 8. Wales, i (2), 1886, p. 441. 
Holotype. 

fungicola Olliff (= P. apicalis l^'aiivel, 1877). Id., i (2), 1886, p. 442. Holotype. 
longulus Olliff. Id., i (2), 1886, p. 440. Holotype. 
notus Olliff (Oyrophaena). Id., i (2), 1886, p. 440. Holotype. 
tasmaniensis Lea. Proc. Roy. 8oc. Vic., xxiii (N.S.), 1, 1910, p. 125. Paratype. 
tenuis Lea (= P. longulus Olliff, 1886). Id., xxv (N.S.), 1912, p. 35. Paratype. 
8copaeus rotundicollis Macleay. Trans. Ent. 8oc. N. 8. Wales, ii, 1871, p. 145. Holotype. 
8taphylinus analis Macleay (Quedius). Id., ii, 1871, p. 142. Holotype. 

luridipennis Macleay (Quedius). Id., ii, 1871, p, 142. Holotype. 

Stenus cupreipennis Macleay. Id., ii, 1871, p. 149. Holotype. 

cylindricus Macleay (Astenus). Id., ii, 1871, p. 146. Holotype. 
gayndahensis Macleay. Id., ii, 1871, p. 148. Holotype. 
maculatus Macleay. Id., ii, 1871, p. 148. Holotype. 
olivaceus Macleay. Id., ii, 1871, p. 148. Holotype. 
puncticollis Macleay. Id., H, 1871, p. 149. Holotype. 
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Stenus similis Macleay. Id,, ii, 1871, p. 149. Holotype. 

viridiaeneus Macleay. Id., ii, 1871. p. 149. Holotype. 

Tachyporus ruhricollis Macleay {Coproporus). Id., ii, 1871, p. 137. Holotype. 

Tachyusa coracina Macleay (Calodera). Id., ii, 1871, p. 135. Holotype. 

Tripectenopus caeciis Lea. Rec. South Aust. Mus., i, 1, 1918, p. 84. Paratype, 
Xantholinus orthodoxus Olliff. Proc. Linn. Soc. N. 8. Wales, ii (2), 1887, p. 484. Holo¬ 
type and Paratype. 


PSELAPHIDAE. 

Articerus breviccps King. Trans. Ent. Soc. N. 8. Wales, ii, 1869, p. 56. Holotype. 
regius King. Id., ii, 1869, p. 55. Holotype. 

snhcylindricornis Lea. Trans. Roy. Soc. South Aust., xliii, 1919, p. 168, pi. xxv, 
f. 4. Paratype. 

Batrisus vonspicuus King. Trans. Ent. Soc. N. 8. Wales, i, 1863, p. 171. Holotype. 
Cyclops King. Id., i, 1865, p. 306. Holotype. 

barhatus King (Mesnplatus). Id., i, 1862, p. 44, pi. v, t. Sa. Holotype. 

edumrdsi King (Mesoplatus). Id., i, 1864, p. 172. Holotype. 

elizabethae King. Id., i, 1863, p. 104. Holotype. 

gibbosus King. Id., i, 1865, p. 307. Holotype. 

hamatus King. Id., i, 1862, p. 45, pi. v, f. 6/*. Holotype. 

nobilis King. Id., i, 1864, p. 170. Holotype. 

tibialis King (Batrisocenus). Id., i, 1864, p. 171. Holotype. 

Bryaxis aequata King (Eupincs). Id., i, 1865, p. 310. Holotype. 

armitagei King {Batraxis). Id., i, p. 1863, p. 104. Holotype. 
atrice.ps Macleay (Rhybaxis). Id., ii, 1871, p. 152. Holotype. 
basalts King (Briaria). Id., i, 1864, p. 172. Holotype. 
capitata King (Bryaxis). Id., i, 1865, p. 311. Holotype. 
clavatula King. Id., i, 1863, p, 104, pi. vii, f. 12. Holotype. 
dominorum King. Id., i, 1864, p. 173. Holotype. 

clectrica King (Anabaxis). Id., i, 1862, p. 48, pi. xvl, f.g.b. Holotype. 

elizabethae King. Id., i, 1863, p. 105, pi. vii, f. 8-9. Holotype. 

exigua King. Id., i, 1862, p. 50. Holotype. 

geminata King (Eupincs). Id., i, 1865, p. 311. Holotype. 

hirta Macleay (Batrisus). Id., ii, 1871, p. 152. Holotype. 

hortensis King (Rybaxis). Id., i, 1862, p. 47. Holotype. 

insignis King (Rybaxis). Id., i, 1864, p. 172. Holotype. 

linearis King (Eiiplectops). Id., i, 1863, p. 46, pi. v, f. lb. Holotype. 

lunatica King. Id., i, 1862, p. 48, pi. 16, f. Sl>. Holotype. 

polita King (Eupines). Id., i, 1862, p. 49. Holotype. 

sculpta King (Euplectops). Id., i, 1863, p. 49. Holotype. 

transversa King (Eupines). Id., i, 1865, p. 311. Holotype. 

victoriae King (Eupincs). Id., i, 1865, p. 310. Holotype. 

Bythinus impressifrons King (Bryaxis). Id., i, 1865, p. 173. Holotype. 

Collacerothorax spinicollis Wilson. Proc. Roy. Soc. Vic., xxxv (N.S.), 2, 1923, p. 122. 
Paratype. 

Ctenisophus curvipcs Elston. Trans. Roy. Soc. South Aust., xlv, 1923, p. 143, fig. Holotype. 

rivularis Lea. Proc. Roy. Soc. Vic., xxiii, 1, 1910, p. 156. Paratype. 

Ctenistes kreusleri King (Ctenisophus). Trans. Ent, Soc. N. S. Wales, i, 1866, p. 300. 
Holotype. 

Cyathiger punctatus King. Id., i, 1865, p. 174, pi. xiv. Holotype. 

Eupines mira Lea. Proc. Linn. Soc. N. 8. Wales, xxxv, 4, 1910, p?721. Paratypes. 
Euplectus depressus King (Euplectops). Trans. Ent. Soc, N. 8. Wales, i, 1866, p. 313. 
Holotype. 
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Euplectus excisus King {Deroplectus). M., 1, 1866, p. 313. Holotype. 
odewafini King (Euplectops). Id,, i, 1866, p. 314. Holotype. 
suhierramus King (Euplectops), Id,, i, 1866, p. 314. Holotype. 

Faronus punctatus King. Id., i, 1864, p. 168. Holotype. 

Leanymus mirus Lea. Trans. Hoy. Hoc, Houth Aiist,, xllii, 1919, p. 167, pi. xxv, f. 1-3. 
Paratypes. 

barcodes pulchra King {:r N. varia King, 1863). Trans. Ent. Hoc. N. 8, Wales, i, 1863, 
p. 39. Holotype. 

varia King. Id., i, 1863, p. 38. Holotype and Paratype. 

Palimbolus arnnatipes Wilson. Proc. Ho}f. Hoc. Vic., xxxv (N.S.), 2, 1923, p. 125. 
Paratype. 

rohusticornis Wilson. Id., xxxv, 2, 1923, p. 126. Paratype. 

Pselaphus clavatus King (- Ryhaxis atrivcntris Westwood, 1856). Trans. Ent. Soc. 
N. 8. Wales, i. 1864, p. 169. Holotype. 

elstoni Wilson. Proc. Roy. 8oc. Vic., xxxix (N.S.), 1, 1926, p. 32. Paratype. 
lineatus King. Trans. Ent. Hoc, N. H. Wales, i, 1862, p. 43. Holotype. 
punctatus King (Curculionellus), Id., i, 1864, p. 169. Holotype. 
strigosus Wilson. Proc. Roy. Hoc. Vic., xxxix (N.S.), 1,' 1926, p. 29. Paratypes. 
Ryhaxis hryophila Lea R. tihialis Raffray, 1909). Proc. Linn. Hoc. N. 8. Wales, xxxv, 
4, 1910, p. 743. Paiatypes. 

longipilosus Wilson var. picea Wilson. Proc. Roy. Hoe. Vic., xxxv (N.S.), 2, 1923, 
p. 119. Paratypes. 

Rytus corniger King. Trans. Ent. 8oc. N. 8. Wales, i, 1865, p. 303. Holotype. 

emarginatus King. Id., i, 1865, p. 303. Holotype. 

Hchistodartylus arnUpcctns Wilson. Proc, Roy. Hoc. Vic., xxxv (N.S.), 2, 1923, p. 123. 
Paratype. 

gracilis Wilson. Id., xxxix (N.S.), 1, 1926, p. 26. Paratypes. 

Tmesiphorus formicarius Macleay (Temnosternus). Trans. Ent. Hoc. N. 8. Wales, ii, 
1873, p. 370. Holotype and Paratype. 

kingi Macleay (Tme.sisternus). Id., ii, 1871, p. 151. Holotype and Paratype. 
macleayi King {Tmesisternus). Id., i, 1863, p. 40. Holotype. 
vernalis King (Ctenistes). Id., i, 1863, p. 40. Holotype. 

Tychus hoivitti King (Tyraphus). Id., i, 1864, p. 170. Holotype. 
nigricolUs King (Eupincs). Id., i, 1863, p. 103. Holotype. 
obliquus King. Id., i, 1864, p. 170. Holotype and Paratype. 

Tyrus forniosus King (Hchavfnssia). Id., i, 1863, p. 41, pi. v, f. 4a. Holotype. 
palpalis King (Gcrallns). Id., i, 1863, p. 42, pi. v, f. 5a. Holotype. 
piceus King. Id., i, 1865, p, 301. Holotype. 
speciosus King. Id., i, 1864, p. 168. Holotype and Paratype. 

TRICHOPTERYGIDAE. 

Rodwayia oricntalis Lea. Tas. Nat. i, 3, 1907, p. 16, fig. Paratype. 


LAMPYRIDAE. 

Atyphella flammans Olliff. Proc. Linn. Hoc. N. 8. Wales, iv (2), 1890, p. 651. Holotype. 
lychnus Olliff. Id., iv (2), 1890, p. 647. Holotype and larva. 
oliveri Lea. Id., xl, 3, 1915, p. 494. Paratypes. 
scintellans Olliff. Id., iv (2), 1890, p. 660. Holotype. 

Lueiola flavicollis Macleay. Trans. Ent. 8oc. N. 8. Wales, ii, 1872, p. 263. Holotype and 
Paratype. 

inconspicua Lea. Mem. Qld. Mus., vii, 3, 1921, p. 187. Paratypes. 
pudica Olliff. Trans. Ent, Hoc, N, 8, Wales, iii (2), 1889, p. 652. Holotype. 
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LYCIDAE. 

Callochromus dentipes Lea. Trans. Ent. 8oc. Land., 1909, p. 105. Paratype. 

guMni Macleay. Trans, Ent. Hoc. N. 8. Wales, ii, 1872, p. 263. Holotype and 
Paratype. 

Metriorrhynchus femoralis Macleay. Id., ii, 1872, p. 262. Holotype and Paratype. 

marginicollis Macleay (= M. lateralis Redtenbachef, 1867). Id., ii, 1872, p. 253. 
Holotype and Paratype. 

minor Lea. Mem. Qld. Mus., vii, 3, 1921, p. 190. Paratype. 

nigripes Macleay. Trans. Ent. 8oc. N. 8. Wales, ii, 1872, p. 262. Holotype and 
Paratypes. 


TELEPHORIDAE. 

Heteromastyx melanocephalits Lea. Mem. Qld. Mus., vii, 3, 1921, p. 201. Paratype. 

perabundans Lea. Trans. Ent. Hoc. Lond., 1909, p. 144. Paratypes. 

Heteromastyx tibialis Lea. Mem. Qld. Mus., vii, 3, 1921, p. 204. Paratype. 
fehthyurus depressicollis Macleay, Trans. Ent. Hoc. N. 8. Wales, ii, 1872, p. 264. 
Holotype. 

Malachius luridicolHs Macleay {Heteromastyx). Id., ii, 1872, p. 265. Holotype. 
Telephorus apterus Olliff. Mem. Aust. Mus., ii, 1889, p. 86, pi. vi, f. 3. Holotype and 
Paratype. 

atricornis Lea. Mem. Qld. Mus., vii, 3, 1921, p. 199. Paratype. 
flainpennis Macleay. Trans. Ent. 8oc. N. 8. Wales, ii, 1872, p. 264. Holotype and 
Paratype. 

mastersi Macleay, Id., ii, 1872, p. 264. Holotype and Paratype. 
ruficollis Macleay. Id., ii, 1872, p. 264. Holotype and Paratype. 
variiventris Lea. Mem. Qld. Mus., vii, 3, 1921, p. 199. Paratype. 

MELYRIDAE. 

Balanophorus mastersi Macleay. Trans. Ent. Hoc. A’. 8. Wales, ii, 1872, p. 267. Holotype. 
Carphurus apicalis Macleay. Id., ii, 1872, p. 266. Holotype. 
azureipennis Macleay. Id., ii, 1872, p. 266. Holotype. 
cyaneipennis Macleay. Id., ii, 1872, p. 265. Holotype. 
elongatus Macleay. Id., ii, 1872, p. 266. Holotype. 
paJlidipennis Macleay. Id., ii, 1872, p. 267. Holotype. 
pisoniae Lea. Mem. Qld. Mus., vii, 3, 1921, p. 208, pi. xiii. Paratypes. 

Dasytes abdominalis Lea. Trans. Roy. 8oc. 8outh Aust., xlv, 1921, p. 133. Paratype. 
blackburni Lea. Proc. Roy. 8oe. Vic., xxvi (N.S.), 1914, p. 211. Paratype. 
squircsensis Blackburn. Trans. Roy. Hoc. 8outh Ati.st., xvi, 1892, p. 38. Paratypes. 
subcllipticus Lea. Mem. Qld. Mus., vii, 1921, p. 215. Paratypes. 

Heleogaster apicicornis Lea. Trans. Roy. Hoc. Houth Aust., xlv, 1921, p. 125. Paratypes. 
hackeri Lea. Mem. Qld. Mus., vii, 3, 1921, p. 213. Paratypes. 
imperator Lea. Trans. Roy. Hoc. Houth Aust., xlv, 1921, p. 110. Paratypes. 
insignicornis Lea. Mem. Qld. Mus., vii, 3, 1921, p. 212. Paratype. 
litoralis Lea. Trans. Roy. Hoc. Houth Aust., xlv, 1921, p. 112. Paratypes. 
medioflavus Lea. Id., xlv, 1921, p. 113. Paratype. 

Hypattalus minutus Lea. Id., xlv, 1921, p. 94, Paratype. 

Laius aulacophorides Lea. Id., xll, 1917, p. 138, pi. xiii, f. 19, 43-44. Paratype. 
concavifrons Lea. Id., xli, 1917, p. 136, pi. 23, f. 16, 39. Paratype. 
eyrensis Blackburn. Proc. Linn. Hoc. N. H. Wales, vi (2), 1891, p. 631. Paratype. 
filament arms Lea. Trans. Roy. Hoc. Houth Aust., xli, 1917, p. 136, pi. xxiii, 
f. 17, 40. Paratype. 

mastersi Macleay. Trans. Ent. Hoc. H. 8. Wales, ii, 1872, p.‘*266. Holotype. 
melanoderes Lea. Trans. Roy. Hoc. Houth Aust., xli, 1917, p. 130, pi. xxiii,* 
f. 10, 32-33. Paratype. 

quinguenotatus Lea. Id., xli, 1917, p. 140, pi. xiii, f. 23, 49-50. Paratype. 
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CLERIDAE, 

Aulicus foveicolUs Macleay {Phlogistus). Trans. Ent. 8oc. N. S. Wales, ii, 1872, p. 272. 
Holotype and Paratype. 

rufipes Macleay (Phlogistus). Id., ii, 1872, p. 272. Holotype, 

Vleromorpha aVbohirta Elston. Trans. Roy. 8oc. 8outh Aust., liii, 1929, p. 348. Holotype. 

ruficollis Elston. Id., liii, 1929, p. 349. Holotype. 

Clerus apicalis Macleay (Phlogistomorpha). Trans. Ent. 8oc. N. 8. Wales, ii, 1872. 
p. 271. Holotype. 

mastersi Macleay (Phlogistomorpha). Id., ii, 1872, p. 271. Holotype and 
Paratype. [Paratype lacking head and thorax.] 

Cylidrus hasalis Macleay. Id., ii, 1872, p. 268. Holotype and Paratype. 

Eleale aenea Elston. Trans. Roy. 8oc. 8outh Aust., xlvi, 1922, p. 317. Holotype. 
amoena Elston. Id., xlv, 1921, p. 157. Holotype and Paratypes. 
angularis Elston. Id., xlv, 1921, p. 161. Holotype. 

apicalis Macleay. Trans. Ent. 8oc. N. 8. Wales, ii, 1872, p. 274. Holotype and 
Paratype. 

carinaticollis Elston. Trans. Roy. 8oc. South Aust., xlv, 1921, p. 152. Holotype. 
elongatula Macleay. Trans. Ent. 8oc. N. 8. Wales, ii, 1872, p. 274. Holotype 
and Paratype. 

fasciata Macleay. Id., ii, 1872, p. 273. Holotype and Paratype. [Paratype wanting 
head and thorax.] 

globicollis Elston. Trans. Roy. Soc. South Aust., xlv, 1921, p. 162. Paratype. 

hirtioolUs Elston. Id., xlv, 1921, p. 165. Holotype and Paratype. 

illaetabilis Elston. Id., xlv, 1921, p. 163. Holotype and Paratypes. 

latipennis Elston. Id., xlv, 1921, p. 163. Holotype and Paratype. 

margaritacea Elston. Id., xlv, 1921, p. 154. Paratypes. 

pallidipennis Elston. Id., xlv, 1921, p. 151. Paratype. 

parollela Elston. Id., xlv, 1921, p. 159. Holotype and Paratype. 

perplexa Elston. Id., xlv, 1921, p. 164. Paratypes. 

reticulata Elston. Id., xlv, 1921, p. 158. Holotype and Paratype. 

robusta Elston. Id., xlv, 1921, p. 155. Holotype and Paratype. 

spinicornis Elston. Id., xlv, 1921,'p. 160. Paratypes. 

viridicollis Macleay. Trans. Ent. Soc. N. 8. Wales, ii, 1872, p. 274. Holotype 
and Paratype. 

Lemidia aurivomu Elston. Trans. Roy, Soe. South Aust., xliii, 1919, p. 344. Paratype. 
basiflava Elston. Id., xliii, 1919, p. 343. Paratypes. 
basiflava Elston var. fasciata Elston. Id., xliii, 1919, p. 344. Paratype. 
chorea Elston. Id., 1, 1926, p. 280. Paratype. 
flavicollis Elston. Id., xliii, 1919, p. 346. Paratype. 
miniatula Elston. Id., 1, 1926, p. 281, Holotype. 
variabilis Elston. Id., xliii, 1919, p. 345. Paratype. 
wilsoni Elston. Id., 1, 1926, p. 281. Holotype. 

Natalis mastersi Macleay (Eunatalis). Trans. Ent. Soc. N. S. Wales, ii, 1872, p. 269. 
Holotype. 

Odont 02 )hlogi 8 Uis similis Elston. Trans. Roy. Soc. South Aust., liii, 1929, p. 349. 
Holotype. 

Opilus incertus Macleay (Opilo). Trans. Ent. Soc. N. 8. Wales, ii, 1872, p. 269. Holotype. 
Orthrivs duplopunctatus Elston. Trans. Roy. Soc. South Aust., xlvii, 1923, p. 212, pi. xv, 
f. 2. Holotype. 

Phlogistus Mgr aphus Elston. Id., xlvi, 1922, p. 312. Holotype and Paratype. 
conspiciendus Elston. Id., 1, 1926, p. 282. Paratype. 
leucosmus Elston. Id., xlvi, 1922, p. 314. Holotype. 

ruhriventris Elston (Odontophlogistus). Id,, xlvi, 1922, p. 313. Holotype and 
Paratype. 
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Phlogistus ungulatua Elston (Odontoplilogistus), Id., xlvi, 1922, p. 314. Holotype and 
Paratypes. 

Pylus okei Elston. Id., liii, 1929, p. 361. Holotype. 

pallipes Macleay. Trans. Ent. Hoc. N. 8. Wales, ii, 1872, p. 276, Holotype. 
Pylusopus chrysocome Elston. Trans. Roy. 8oc. South Aust., liii, 1929, p. 352. Holotype 
and Paratype. 

Stigmatium laevius Macleay. Trans. Ent. 8oc. N. 8. Wales, ii, 1872, p. 270. Holotype 
and Paratype. 

mastersi Macleay. Id., ii, 1872, p. 269. Holotype and Paratype. 
ventrale Macleay. Id., ii, 1872, p. 270. Holotype and Paratype. 

Tarsostenodes leucogramma Elston. Trans. Roy. Hoc. South Aust., xlvi, 1922, p. 316. 
Holotype and Paratypes. 

Tarsosternus mastersi Macleay (Tarsostenus). Trans. Ent. Hoc. N. 8. M^ales, ii, 1872, 
p. 273. Holotype. 

pulcher Macleay {Tarsostenodes). Id., ii, 1872, p. 272. Holotype. 

Tenerus parvus Elston. Trans. Roy. Hoc. South Aust., liii, 1929, p. 351. Holotype. 
ruficollis Macleay. Trans. Ent. 8oc. N. 8. Wales, ii, 1872, p. 275. Holotype. 
tumidicollis Elston. Trans. Roy. Hoc. South Aust., liii, 1929, p. 350. Holotype. 
Thanasimus sculptus Macleay (Phlogistus). Trans. Ent. Soc. N. 8. Wales, ii, 1872, p. 271, 
Holotype and Paratype. 

Trogodendron tenebricosum Elston. Trans. Roy. Soc. South Aust., xlv, 1921, p. 147. 
Holotype. 


LYMEXYLONIDAE. 

Hylecoetus pcvvagus Olliff. Mem, Axtst. Mus.. ii, 1889, p. 87, Holotype. 

DASCYLLIDAE. 

Dascillus hrevicornis Macleay. Trans. Ent. Hoc. N. S. Wales, ii, 1872, p. 313. Holotype. 
[Wanting abdomen.] 

oblongiis Carter (Epilichas). Proc. Linn. Soc. N. S. Wales, Iv, 5, 1930, p. 549. 
Holotype. 

serraticornis Carter (Epilichas). Id., liv, 2, 1929, p. 72. Holotype. 

Elodes davidsoni Carter. Id., lx, 3-4, 1935, p. 192. Holotype. 

Epilichas varigatus Carter, Id., lx, 3-4, 1935, p. 187. Holotype. 

Macrohelodes montanus Lea. Trans. Roy. Soc. South Aust., xliii, 1919, p. 250. Paratype. 

vittatus Carter. Proc. Linn. Soc. N. S. Wales, lx, 3-4, 1935, p. 189. Holotype. 
Notodascillus sublineatus Carter. Id., lx, 3-4, 1935, p. 186, f. 2. Holotype, 

Trichelodes delicatula Carter. Id., lx, 3-4, 1935, p. 189, f. 1. Holotype. 

RHIPIDOCERIDAE. 

Psacus mastersi Macleay. Trans. Ent. Soc. N. 8. Wales, ii, 1872, p. 313. Holotype. 

PTINIDAE. 

Anapestus kreusleri King (Ectreplies). Trans. Ent. Soc. N. S. Wales, i, 1866, p. 317, 
pi. xvi, f. 1. Holotype. 

Diphobia familiaris Olliff. Proc. Linn. Soc. N. 8. Wales, x (2), 1886, p. 838. Holotype. 
Diplocotes foveicollis Olliff. Id., x (2), 1886, p. 839. Holotype. 

Dorcatoma corticalis Lea. Trans. Roy. Soc. South Aust., xlviii, 1924, p. 67. Paratype. 

punctilatera Lea. Id., xlviii, 1924, p, 62, f. 37. Paratypes. 

Dryophiloides albatus Lea. Id., xlviii, 1924, p. 33. Paratypes. 

apicipennis Lea. Id., xlviii, 1924, p. 27. Paratype. % 

basicollis Lea. Id., xlviii, 1924, p, 24. Paratype. 
brunneipennis Lea. Id., xlviii, 1924, p. 27. Paratype. 
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Dryophiloidea fiavipalpia Lea. Id., xlviii, 1924, p. 30. Paratype. 
latipennis Lea. Id., xlviii, 1924, p. 34. Paratypes. 
latus Lea. Id., xlviii, 1924, p. 22. Paratype. 
melanostethua Lea. Id., xlviii, 1924, p. 31. Paratype. 

Huhcylindricus Lea. Id., xlviii, 1924, p. 31. Paratype. 

subcylindricus Lea var. hrunneus Lea. Id., xlviii, 1924, p. 32. Paratype. 

aubhumeralis Lea. Id., xlviii, 1924, p. 29. Paratype. 

uhiquitoaus Lea. Id., xlviii, 1924, p. 35. Paratypes. 

vigilans Lea. Id., xlviii, 1924, p. 36. Paratypes. 

Enasiha triatis Ollitf. Proc. Linn. Soc. N. iS. Wales, x (2), 1886, p. 839. Holotype. 
Pronus marmoratus Lea. Trans. Roy. 8oc. Aust., xlviii, 1924, p. 51. Paratype. 

subhumeralis Lea. Id., xlviii, 1924, p. 51. Paratypes. 

Ptinus adeps Ollilf. Proc. Linn. Soc. N. 8. Wales, x (2), 1886, p. 834. Holotype. 
albomaculatus Macleay. Trans. Ent. 8oc. N. 8. Wales, ii, 1872, p. 276. Holotype. 
attritus Ollilf. Proc. Linn. 8oc. N. 8. Wales, x (2), 1886, p. 835. Holotype. 
australiae Lea. Trans. Roy. Soc. South Aust., xlvii, 1923, p. 356. Paratypes. 
egenus Olliff. Proc. Linn. Soc. N. 8. Wales, x (2), 1886, p. 836. Holotype. 
eminens Olliff. Id., x (2), 1886, p. 834. Holotype. 
longus Olliff. Id., x (2), 1886, p. 837. Holotype. 

8 ecretipes xanthorrhocae Lea. Trans. Roy. Soc. South Aust., xlviii, 1924, p. 43, f. 14, 19. 
Paratype. 

Trypopitys multimaculatus Lea. Id., xlviii, 1924, p. 41. Paratype. 

DRYOPIDAE. 

Austrolimnius atriceps Carter and Zeck. Aust. Zool.. vii, 3, 1932, p. 203, pi. xii, f. 6. 
Holotype. 

diemenensis Carter and Zeck. Id., viii, 2, 1935, p. 79, pi. vii, f. 1. Holotype. 
luridus Carter and Zeck. Id., vi, 1, 1929, p. 62, pi. vi, f. 78. Holotype. 
oblongus Carter and Zeck. Id., vii, 5, 1933, p. 372, pi. xix, f. 5. Holotype. 
suffusus Carter and Zeck. Id., viii, 2, 1935, p. 80, pi. vii, f. 2. Holotype. 
variabilis Carter and Zeck. Id., vii, 3, 1932, p. 203, pi. xii, f. 8. Holotype. 
victoriensis Carter and Zeck. Id., vi, 1, 1929, p. 61, pi. ii, f. 10. Holotype. 
Coxelmis trinotata Carter and Zeck. Id., vi, 1, 1929, p. 67, pi. iv, f. 28. Holotype. 
Elmis rnontanus King {Austrolimnius). Trans. Ent. Soc. N. S. Wales, i, 1864, p. 160. 
Holotype. 

metallicus King {Kingolus). Id., i, 1864, p. 160. Holotype. 
novemnotatus King (Coxelmis). Id., i, 1864, p. 159. Holotype. 
politus King (Austrolimnnis). Id., 1, 1864, p. 160. Holotype and Paratype. 
Helmis barretti Carter (Notriolus). Proc. Linn. Soc. N. S. Wales, li, 4, 1926, p. 506. 
Holotype and Paratype. 

cupreus Carter (Kingolus). Id., li, 4, 1926, p. 507. Holotype. 
maculatus Carter ('Notriolus). Id., li, 4, 1926, p. 507. Holotype and Paratype. 
purpurea Carter (Simsonia). Id., li, 4, 1926, p. 508. Holotype. 
quadriplagiata Carter (Notriolus). Id., li, 2, 1926, p. 63. Paratype. 

Kingolus fiavoplagiatus Carter and Zeck. Aust. Zool., vi, 1, 1929, p. 54, pi. i, f. 3. 
Paratype. 

ilavosignatus Carter and Zeck. Id., vi, 1, 1929, p. 55. Holotype. 
heroni Carter and Zeck. Id., vi, 1, 1929, p. 56, pi. vi, f. 75. Holotype. 
tinctus Carter and Zeck. Id., vi, 1, 1929, p. 57, pi. i, f. 7. Holotype. 
tyrrhenus Carter and Zeck. Id., vi, 1, 1929, p. 56, pi. i, f. 6. Holotype and 
' Allotype. 

yarrensis Carter and Zeck. Id., vi, 1, 1929, p. 57. Holotype. 

Limnius quatiuormaculatus King (Kingolus). Trans. Ent. Soc. N. 8. Wales, i, 1864, 
p. 161. Holotype and Paratypes. 
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Ill 


Lutochrus australis King (Hydrethus), Id,, i, 1864, p. 159. Holotype. 

Notriolus davidsoni Carter and Zeck. Aust, Zool., vlii, 3, 1936, p. 156, pi. xi, f. 1, 6. 
Holotype. 

dorrigoensis Carter and Zeck. Id,, vi, 1, 1929, p. 64, pi. vii, f. 81. Holotype and 
Paratype. 

galstonius Carter and Zeck. Id,, vi, 1, 1929, p. 65, pi. vii, f, 82. Holotype. 
humeralis Carter and Zeck. Id., vi, 1, 1929, p. 65, pi. iv, f. 25. Holotype. 
minor Carter and Zeck. Id., vii, 3, 1932, p. 204. Holotype. 
minuUis Carter and Zeck. Id., ix, 2, 1938, p. 171, pi. xiv, f. 1, 5. Holotype. 
setosus Carter and Zeck. Id., viii, 3, 1936, p. 156. Holotype. 
suhplanatus Carter and Zeck. Id., vi, 1, 1929, p. 66, pi. vii, f. 83. Holotype. 
taylori Carter and Zeck. Id., viii, 3, 1936, p. 157, fig. Holotype and Paratype. 
tropicus Carter and Zeck. Id., ix, 2, 1938, p. 171, pi. xiv, f. 4, 8. Holotype. 
victoriae Carter and Zeck. Id., vi, 1, 1929, p. 66, pi. ii, t. 12. Holotype. ' 
Simsonia allmani Carter and Zeck. Id., viii, 3, 1936, p. 158, pi. xi, f. 4. Holotype. 

angusta Carter and Zeck. Proc. Linn. Soc. N. 8. Wales, li, 2, 1926, p. 62. Holotype. 
hrooksi Carter and Zeck. Amt. Zool., ix, 2, 1938, p. 170, pi. xiv, f. 3, 9. Holotype, 
cotterensis Carter and Zeck. Id., vii, 5, 1933, p. 371, pi. xix, f. 1. Paratype. 
hopsoni Carter and Zeck. Id., vi, 1, 1929, p. 58, pi. iii, f. 24. Holotype. 
irregularis Carter and Zeck. Id., vi. 1, 1929, p. 60, pi. ii, f. 14. Holotype. 
longipes Carter and Zeck. Id., vii, 5, 1933, p. 371, pi. xix, t. 3. Holotype. 
Stetholus elongatus Carter and Zeck. Id., vi, 1, 1929, p. 53, pi. ii, f. 16. Holotype. 
laticeps Carter and Zeck. Id., vii, 3, 1932, p. 202. Holotype. 

BUPRBSTIDAE. 

Agrilus bispinosus Carter. Proc. Linn. 8oc.. N. 8. Wales, xlix, 2, 1924, p. 28. Holotype. 
deauratus Macleay. Trans. Ent. Soc. N. 8. Wales, li, 1872, p. 249. Holotype. 
mastersi Macleay. Id., ii, 1872, p. 249. Holotype. 

semiviridis Carter. Proc. Linn. Soc. N. 8. Wales, xlix, 2, 1924, p. 29. Holotype. 
Anilara suhimpressa Carter. Id., Ixi, 1-2, 1936, p. 104. Holotype 

Anthaxia cupripes Macleay {Ecotorresita). Trans, Ent. 8oc. N. 8. Wales, ii, 1872, p. 242. 
Holotype and Paratype. 

nigra Macleay (= Pseudanilara pnrpureicollis Macleay, 1872). Id., ii, 1872, p. 243. 
Holotype. 

purpureicollis Macleay {Pseudanilara). Id., ii, 1872, p. 242. Holotype. 
Aphanisticus browni Carter. Proc. Linn. Soc. N. 8. Wales, xlix, 2, 1924, p. 32. Holotype. 
Astraeus mastersi Macleay (- A. samouelU Hope, 1868, var. mastersi Mad.). Trans. Ent. 

Soc. N. 8. Wales, ii, 1872, p. 239. Holotype. 

Bubastes subflavipennis Carter. Trans. Roy. Soc. South Aust., Ixi, 1937, p. 122, pi, v, 
f. 1. Holotype. 

Buprestodes corusvans Carter. Proc. Linn. Soc. N. 8. Wales, xlix, 2, 1924, p. 24. 
Holotype 9- 

varigafa Carter. Id., xlix, 2, 1924, p. 24. Holotype c?. 

Chrysobothris coelatus Cai ter. Id., 1, 3, 1925, p. 227. Holotype cf and Paratype $. 
mastersi Macleay. Trans. Ent. Soc. N. 8. Wales, li, 1872, p. 247. Holotype. 
octomaculata Carter. Proc. Linn. Soc. N. 8. Wales. 1, 3, 1926, p. 228. Holotype. 
saundersi Macleay. Trans. Ent. Soc. N. 8. Wales, ii, 1872, p. 246. Holotype and 
Paratype. 

viridis Macleay. Id., ii, 1872, p. 247. Holotype and Paratype. 

Cisseis aurocyanea Carter. Proc. Linn. Soc. N. 8. Wales, lix, 3-4, 1934, p. 268. Holotype. 
browni Carter. Id., lix, 3-4, 1934, p. 268. Holotype. ** 

dimidiata Macleay (= Ethon chrysopygia Germar, 1848). Trans. Ent. 8oc. N. 8. 
Wales, ii, 1872, p. 248. Holotype and Paratype. 
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Cisaeis elliptica Carter. Proc, Linn, Soc, N, 8. Wales, xlviii, 2, 1923, p. 170. Holotype. 
goerlingi Carter. Id., Ixi, 1-2, 1936, p. 104. Holotype. 
heroni Carter. Id., lix, 3-4, 1934, p. 259. Holotype 

impreaaicollis Macleay (= C. roseocuprea Hope, 1846). Trans. Ent. Soc. N. 8. 
Wales, li, 1872, p. 248. Holotype. 

infktmmata Carter. Proc. Linn. 8oe. N. 8. Wales, xlvili, 2, 1923, p. 167. Holotype 
and Allotype. 

laticollia Carter. Id., xlviil, 2, 1923, p. 169. Paratypes. 

laticollis Carter var. cyanopyga Carter. Id., xlviii, 2, 1923, p. 170. Paratype. 
myallae Carter. Id., lix, 3-4, 1934, p. 260. Holotype. 
nitidiventris Carter. Id., lix, 3-4, 1934, p. 260. Holotype. 

Patricia Carter. Id., lx, 3-4, 1935, p. 180. Holotype. 
aapphira Carter. Id., Iviii, 3-4, 1933, p. 163. Holotype. 
sub-bifascialis Carter. Id., lil, 3, 1927, p. 229. Holotype. 
tyrrhena Carter. Id., xlvili, 2, 1923, p. 168. Holotype. 

viridiaurea Macleay (Ethon). Trans. Ent. Soc. N. 8. Wales, ii, 1872, p. 248. 
Holotype and Paratype.' 

viridipurpurea Carter. Proc. Linn. Soc. N. 8. Wales, xlix, 2, 1924, p. 27. Holotype. 
Coraebus marmoratus Macleay (= Ethon suturalis Saunders, 1868). Trans. Ent. Soc. 

N. 8. Wales, ii, 1872, p. 248. Holotype and Paratype. 

Gu7‘is atrocyanea Carter. Proc. Linn. Soc. N. 8. Wales, Ivii, 3-4, 1932, p. 103. Holotype (J. 
splendens Macleay {Eeocnropsis). Trans. Ent. Soc. X. S. Wales, ii, 1872, p. 244. 
Holotype and Paratype. 

venusta Carter. Trans. Roy. Soc. South Aust.. Ixi, 1937, p. 126, pi. vii (col.). 
Holotype and Allotype. 

Diadoxus erythrurus White, 1843, var. septentrionalis Carter. Proc. Linn. Soc. N. 8. 

Wales, lix, 3-4, 1934, p. 262. Paratype. 

Ethon breve Carter. Id., xlviil, 2, 1923, p. 160. Holotype and Allotype. 

latipennis Macleay. Trans. Ent. Soc. N. 8. Wales, ii, 1872, p. 247. Holotype and 
Paratype. 

leai Carter. Proc. Linn. Soc. N. 8. Wales, xlix, 2, 1924, p. 26. Paratype. 
roei Saunders, 1868, var. obscurum Carter. Id., lix, 3-4, 1934, p. 261. Holotype. 
Mastogenius frenchi Th6ry. Id., liii, 4, 1928, p. 466, fig. Paratype. 

Melobasis apicalis Macleay. Trans. Ent. Soc. N. 8. Wales, ii, 1872, p. 241. Holotype. 
aurocyanea Carter. Trans. Roy. Soc. South Aust., Ixi, 1937,, p. 123. Holotype 
azureipennis Macleay (= M, cyaneipennis Boheman, 1858). Trans. Ent. Soc. X. S. 

Wales, ii, 1872, p. 240. Holotype and Paratype. 
browni Carter (= M. rothei Blackburn, 1887). f? MSS. See note under cupricauda 
Carter.] Paratype. 

browni Carter. Trans. Roy. Soc. South Aust.. Ixi, 1937, p. 124. Holotype. 
convexicollis Carter (= M. cuprina Kerremans, 1898). [? MSS. See note under 

cupHcauda Carter.] Paratypes (J, $. 

costata Macleay. Trans. Ent. Soc. N. 8. Wales, ii, 1872, p. 240. Holotype and 
Paratype. 

cupricauda Carter (= M. igniceps Saunders, 1876). [Specimens in the Museum 
Collection bear labels In Mr. Carter’s writing giving the synonymy as above. 
In Trans. Ent. Soc. Lond., 1923, p. 71, re igniceps, is the following note: 
“Before seeing the type I had described this in MSS. for examples in the 
‘ Sydney and Melbourne Museums”.] Paratypes ^ and ?. 
empyria Olliff. Mem. Aust. Mus., ii, 1889, p. 86. Holotype. 
fasciata Carter. Trans. Ent. Soc. Lond., 1923, p. 98. Paratype. 
impressa Carter. Proc. Linn. Soc. N. 8. Wales, Ixi, 1-2, 1936, p. 102. Holotype. 
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Melotasis macleayi Carter (= M, macleayana Obenberger, 1930). Tram, Ent. Boc. Land,, 
1923, p. 89. Holotype c? and Paratypes 2- 
marlooensis Carter. Tram. Roy. Boc. South Aust.. Ixi, 1937, p. 124. Holotype 
myallae Carter. Proc. Linn. Boc. N. S. Wales, Ivii, 3-4, 1932, p. 102. Holotype. 
obscura Macleay (Anilara). Trans. Ent. Boc. N. S. Wales, ii, 1872, p. 241. 
Holotype. 

pavo Carter. Proc. Linn. Boc. N. 8. Wales, lx, 3-4, 1936, p. 179. Holotype. 
septemplagiata Carter. Trans. Ent. Boc. Lond., 1923, p. 9. Holotype c? and 
Allotype ?. 

uni for mis Carter. Id., 1923, p. 87. Paratypes. 

vertebralis Carter. Id., 1923, p. 83. Holotype cJ, Allotype ?, and Paratype ?. 
wanerua Carter. Proc. Linn. Boc. N.‘8. Wales, Ixi, 1-2, 1936, p. 103. Holotype. 
Nascio chydaea Olliff. Id., i (2), 1886, p. 861. Holotype and Paratype. 
multesima Olliff (Nascioides). Id., i (2), 1886, p. 863. Holotype. 
viridis Macleay (Nascioides). Trans. Ent. Boc. N. 8. Wales, ii, 1872, p. 239. 
Holotype and Paratype. 

Neobuprestis trisulcata Carter. Proc. Linn. Boc. N. 8. Wales, Ivii, 3-4, 1932, p. 102. 
Holotype. 

Neocuris aenescens Carter. Id., liii, 3, 1928, p. 281. Holotype. 
doddi Carter. Id., liii, 3, 1928, p. 281. Holotype. 

duboulayi Carter. Trans. Roy. 8oc. South Aust., Ixi, 1937, p. 122. Holotype (J 
and Allotype $. 

gracilis Macleay. Trans. Ent, Boc. S. 8. M^ales, ii, 1872, p. 241. Holotype. 
ignicollis Carter. Trans. Roy. Boc. South Aust., Ixi, 1937, p. 122. Holotype (J. 
violacea Carter. Proc. Linn. 8oc. N. 8. Wales, liii, 3, 1928, p. 282. Holotype 
ycospades cuprUauda Carter (Ethon). Id., Hi, 3, 1927, p. 228. Paratypes c? and J. 
gibbera Carter, Trans. Roy. Boc. South Aust., Ixi, 1937, p. 121. Holotype. 
niveosparsa Carter (Ethon). Proc. Linn. Boc. N. 8. Wales, Hi, 3, 1927, p. 228. 
Holotype. 

Notobubastes occidentalis Carter. Id., xHx, 2, 1924, p. 25, f. 6. Holotype. 

Xotograptus hieroglyphicus Macleay (Xotographus). Trans. Ent. Bor. N. B. Wales, 
ii, 1872, p. 244. Holotype. 
sulcipennis Macleay. Id., ii, 1872, p. 243. Holotype. 

Paracephala browni Carter. Proc. Linn. Boc. N. 8. Wales, Iviii, 3-4, 1933, p. 164. 
Holotype. 

vitticeps Carter. Id., xHx, 4, 1924, p. 635. Holotype 2- 
Polycesta mustcrsi Macleay (PolycestcUa). Trans. Ent. 8oc. N. 8. Wales, ii, 1872,* 
p. 246. Holotype. 

Btigmodera aeraticollis Carter. Proc. Linn. Boc. N, 8. Wales, Iv, 2, 1930, p. 182. 
Holotype. 

ariel Carter. Id., Iv, 5, 1930, p. 533, f. 1. Holotype. 

aurantiaca Carter. Aust. Zool., vi, 4, 1931, p. 346, pl. xxx, f. 5. Holotype. 
bogania Carter. Proc. Linn. 8oc. N. 8. Wades, Iv, 5, 1930, p. 634, f. 3. Holotype (J. 
broomensis Carter. Id., Hx, 3-4, 1934, p. 253, f. 1. Holotype c?- 
commixta Carter. Id., xHx, 2, 1924, p. 21. Holotype (J and Paratype. 
cydista Rainbow. Rec. Aus. Mus., iv, 4, 1904, p. 246, f. 36. Holotype. 
desideria Carter. Trans. Roy. Boc. Bouth Aust., xl, 1916, p. 122, pl. x, t. 16-17. 
Paratype. 

dilatata Carter. Proc, Linn. Boc. N. 8. Wales, Hi, 3, 1927, p. 227, t. 5. Holotype. 
discoidea Carter. Aust. Zool., vi, 4, 1931, p. 343, pl. xxix, WC. 2. Holotype 2» 
Allotype (J, and Paratype. 

duaringae Carter. Proc. Linn. Boc. N. 8- Wales, llv, 2, 1929, p. 68, f. 4. Holotype. 
ducalis Carter. Id., Hi, 3, 1927, -p. 223, f. 1. Holotype cJ. 
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Stigmodera deuqueti Carter. Id,, lli, 3, 1327, p. 225, f. 3. Holotype. 
eborica Carter. Id., lix, 3-4, 1934, p. 253, f. 2. Holotype 

elongatula Macleay (= S. parallela White, 1869). Trans. Ent. ^oc. N. Wales, 
li, 1872, p. 246. Holotype and Paratype. 

Havocoerulea Carter. Rec. Aus. Mus., xx, 3, 1938, p. 234. Holotype. 
flavoviridis Carter. Proc. Linn. Soc. N. S. Wales, lii, 3. 1927, p. 227. Holotype. 
fiindersi Carter. Id., xlvii, 2, 1922, p. 70. f. 6. Holotype. 
garrawillae Carter. Aust. Zool., vi, 4, 1931, p. 348, pi. xxx, f. 7. Holotype. 
goerlingi Carter. Trans. Roy. Soc. South Aust., Ixi, 1937, p. 125. Holotype c?. 
helmsi Carter. Proc. Linn. Soc. N. S. Wales, xxxi, 2, 1906, p. 259, pi. xx, f. 10. 
Paratype. 

hilaris Hope, 1846, var. mfasciata Carter. Id., Iviii, 3-4, 1933, p. 163. Holotype. 
imitator Carter. Id., Iv, 2, 1930, p. 180, pi. iv, f. 6. Holotype. 
impressicolHs Macleay. Trans. Ent. Soc. N. S. Wales, ii, 1872, p. 32. Holotype. 

inusitata Carter. Proc. Linn. Soc, N. S. Wales, Iviii, 3-4, 1933, p. 160, f. 3. 

Holotype. 

kreffti Macleay (= S. crenata Donovan, 1805). Trans. Ent. Soc. N. S. Wales, ii, 
1872, p. 245. Holotype. 

laevinotata Carter. Proc. Linn. Soc. N. S. Wales, lix, 3-4, 1934, p. 254. Holotype. 
latipes Carter. Id., xlix, 2, 1924, p. 21, f. 3. Holotype. 
magnetica Carter. Id., Iviii, 3-4, 1933, p. 162. Holotype. 
marginalis Carter. Id., liv, 2, 1929, p. 66, f. 2. Holotype J. 

mastersi Macleay. Trans. Ent. Soc. N. S. Wales, ii, 1872, p. 245. Holotype and 

Paratypes. 

oblita Carter. Aust. Zool., vi, 4, 1931, p. 347. Holotype d and Allotype ?. 
palagera Carter. Trans. Roy. Soc. SotUh Austr., Ixi, 1937, p. 125, pi. v, f. 3. Holo¬ 
type cJ. 

praeterita Carter. Proc. Linn. Soc. N. S. Wales, xlix, 2, 1924, p. 20. Holotype <?, 
Allotype $, and Paratype. 

pratensis Carter. Id., lix, 3-4, 1934, p. 255. Holotype. 
prolongata Carter. Id., lx, 3-4, 1935, p. 179. Holotype. 
radians Carter. Id., Iviii, 3-4, 1933, p. 160, f. 1. Holotype. 
sancta Carter. Id., xxxvii, 3, 1912, p. 501. Paratype. 

sexguttata Macleay. Trans. Ent. Soc. N. S. Wales, i, 1862, p. 29. Holotype and 
Paratypes. 

sexualis Carter. Proc. Linn. Soc. N. S. Wales, liv, 2, 1929, p. 69, f. 5. Holotype ?, 
Allotype c?, and Paratype 

skusei Blackburn. Id., xv, 1872, p. 46. Holotype. 
snbnotata Carter. Id., Iviii, 3-4, 1933, p. 160. Holotype. 
subtincta Carter. Id., Iviii, 3-4, 1933, p. 159. Holotype (?. 
subversicolor Carter. Id., 1, 3, 1925, p. 231. Holotype. 
suttoni Carter. Id., Ivii, 3-4, 1932, p. 104, f. 2. Holotype 

thdryi Carter (= S. armata Thomson, 1879). Id., xlix, 4, 1924, p. 534, f. 4. Holotype 
cJ, Allotype $, and Paratype <J. 

tillyardi Carter (= S. victoriensis Blackburn, 1890, var. hiimeralis Kerremans, 
1902). Id., xxxvii, 3, 1912, p. 502, pi. lii, f. 3. Paratype. 
truncata Carter. Proc. Linn. Soc. N. S. Wales, Ixi, 1-2, 1936, p. 104, f. 4. Holotype. 
varicollis Carter (= 8. yarrelli L. and G., 1838). Id., xxxvii, 3, 1912, p, 497. 
Paratype. 

violacea Macleay. Trans. Ent. Soc. N. 8. Wales, i, 1862, p. 23. Holotype and 
Paratypes. 

j vulgaris Carter. Aust. ZooU, vi, 4, 1931, p. 347. Holotype. 
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Bynechocera cupripes Carter. Proc. Linn. Boc. N, B. Wales, xllx, 2, 1924, p. SI. 
Holotype (J. 

longior Carter. Id., liii, 3, 1928, p. 274. Holotype and Paratype. 
setosa Carter. Id., xlix, 2, 1924, p. 31. Holotype. 

Theryaxia suttoni Carter. Id., liii, 6, 1928, p. 560, f. 1-2. Holotype. 

EUCNEMIDAE. 

Belonota pubescens Macleay (Nematodes). Trans. Ent. Boc. N. 8. Wales, ii, 1871, p. 260. 
Holotype. 


ELATERIDAE. 

Acroniopus rufipennis Macleay. Trans. Ent. Boc. N. B. Wales, ii, 1872, p. 259. Holotype. 
Ascesis mastersi Macleay. Id., ii, 1872, p. 260. Holotype and Paratype. 

testaceus Elston. Arkiv f. Zool., xxii, 1, 1930, p. 21. Paratypes. 

Agonischius aulacoderus Elston. Trans. Roy. Boc. South Aust., liii, 1929, p. 348. 
Holotype. 

laticornis Elston. Arkiv f. Zool., xxii, 1, 1930, p. 21. Paratypes. 
mjohergi Elston. Id., xxii, 1, 1930, p. 20. Paratype. 

Agrypnus latior Macleay (= A. mastersi Macleay, 1872, var. latior Mad.). Trans. Ent. 
Boc. N. B. Wales, ii, 1872, p. 260. Holotype and Paratype. 
mastersi Macleay. Id., ii, 1872, p. 249. Holotype. 

Cardiophorus mastersi Macleay (Microdesmes). Id., ii, 1872, p. 268. Holotype. 
Conoderus arbitrarius Elston. Trans. Roy. Boc. South Aust., liii, 1929, p. 347. Holotype. 
mentitus Elston. Arkiv /. Zool., xxii, 1, 1930, p. 13. Paratype. 
mjohergi Elston. Arkiv f. Zool., xxii, 1, 1930, p. 13. Paratypes. 

Corymbites nigrinus Macleay. Trans. Ent. Boc. N. S. Wales, ii, 1872, p. 258. Holotype. 

rufipennis Macleay. Id., ii, 1872, p. 268. Holotype and Paratype. 

Cryptohypnus variegatus Macleay (Hypnodius). Id., ii, 1872, p. 257. Holotype. 
Dicteniophorus apicalis Macleay. Id., ii, 1872, p. 261. Holotype and Paratype. 
vittatus Macleay. Id., ii, 1872, p. 261. Holotype. 
vitticollis Macleay. Id., ii, 1872, p. 260. Holotype. 

Elastrus jlavipes Macleay. Id., ii, 1872, p. 257. Holotype. 

Elater unastersi Macleay. Id., ii, 1872, p. 257. Holotype. 

Hemiopsida mastersi Macleay. Id., ii, 1872, p. 261. Holotype and Paratype. 
Heteroderes cairnsensis Blackburn (Conoderus). Trans. Roy. Boc. South Aust., xvii, 
1893, p. 296. Paratype. 

Horistonotus bicolor Rainbow. Rec. Aus. Mus., v, 4, 1904, p. 247, f. 37. Holotype. 

Lacon adustus Elston. Trans. Roy. Boc. South Aust., xlviii, 1924, p. 206. Paratypes. 
adustus Elston var. Id., xlviii, 1924, p. 205. Paratypes. 
alternans Macleay. Trans. Ent. Soc. N. B. Wales, ii, 1872, p. 251. Holotype. 
applanatus Elston. Trans. Roy. Boc. Aust., xlviii, 1924, p. 206. Holotype. 
aquilus Elston. Id., li, 1927, p. 360. Paratype. 
arbitrarius Elston. Id., xlviii, 1924, p. 208. Holotype and Paratype. 
badius Elston. Id., li, 1927, p. 350. Paratype. 
bellator Elston. Id., li, 1927, p. 354. Paratype. 
bigener Elston. Id., xlviii, 1924, p. 208. Paratypes. 
brevipennis Elston. Id., 11, 1927, p. 360. Holotype. 

brightensis Blackburn. Proc. Linn. Soc. N. B. Wales, vi (2), 1891, p. 503. Paratype. 
castaneus Elston. Trans. Roy. Boc. South Aust., li, 1927, p. 368. Paratype. 
cineraceus Elston. Trans. Roy. Soc. South Aust., li, 1927, p. 369. Paratypes. 
commutabilis Elston. Id., xlviii, 1924, p. 207. Holotype and Pajcatypes. 
conspiciendus Elston. Id., xlviii, 1924, p. 206. Paratypes. 
cruentatus Elston. Id., li, 1927, p. 351. Paratype. 

duplex Blackburn. Proc. Linn. Boc. N. B. Wales, vi (2), 1891, p. 606. Paratypes. 
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Lacon formosus Elston. Tran$. Boy, Soc, South Aust,^ li, 1927, p. 356. Paratype. 
fergusoni Elston. Id,, li, 1927, p. 360. Holotype. 

gayridahensis Macleay (= L, asaus Candeze, 1867). Trans, Ent, Soc, N, 8, 'Wales, ii, 
1872, p. 260, Holotype and Paratypes. 
granvXatus Macleay. Id,, li. 1872, p. 261. Holotype and Paratype. 
hackeri Elston. Trans, Roy, Soc, South Aust,, li, 1927, p. 367. Paratype. 
impressicollis Elston. Id., xlviii, 1924, p. 202. Paratype. 

maculatus Macleay (= L. guttatus Candeze, 1867). Trans. Ent, Soc. N. 8. Wales, 
ii, 1872, p. 261. Holotype. 

mjobergi Elston. Arkiv f. Zool., xxii, 1, 1930, p. 5. Paratypes. 
murrayensis Blackburn. Proc, Linn, Soc. N. S. Wales, vi (2), 1891, p. 604. 
Paratype. 

orthoderus Elston. Trans. Roy. Soc, South Aust,, xlviii, 1924, p. 204. Paratype. 

perplexus Elston. Id,, xlviii, 1924, p. 202. Holotype and Paratype. 

praelongus Elston. Id., 11, 1927, p. 365. Paratype. 

productus Elston. Id,, xlviii, 1924, p. 203. Paratype. 

punctatissimus Elston. Id., li, 1927, p. 362. Paratype. 

recticollis Elston. Arkiv f. Zool., xxii, 1, 1930, p. 4. Paratypes. 

reticulatus Elston. Id., xxii, 1, 1930, p. 6. Paratypes. 

rufulus Elston. Trans, Roy. Soc, South Aust., li, 1927, p. 361. Paratype. 

scopulosus Elston. Id., xlviii, 1924, p. 204. Paratype. 

semivestitus Elston. Id., li, 1927, p. 362. Holotype and Paratype. 

stigmoaus Elston. Id., 11, 1927, p. 362. Paratype. 

suhcompactus Elston. Id., li, 1927, p. 366. Holotype and Paratype. 

submarmoratus Elston. Id,, xlviii, 1924, p. 206. Paratype. 

validus Elston, Id., xlviii, 1924, p. 203. Paratype. 

veternosus Elston. Arkiv f. Zool,, xxii, 1, 1930, p. 5. Paratype. 

Ludius atripennis Macleay. Trans, Ent. Soc. N. 8, Wales, ii, 1872, p. 269. Holotype. 
Monocrepidius acuminatus Macleay {Conoderus), Id., ii, 1872, p. 262. Holotype and 
Paratype. 

albidus Macleay {Heteroderes), Id., ii, 1872, p. 265. Holotype. 
atratus Macleay (= Conoderus brevipennis Candeze, 1869). Id,, ii, 1872, p. 253. 
Holotype and Paratype. 

breviceps Macleay (= Conoderus eveillardi Le Guillou, 1842). Id., ii, 1872, p. 252. 
Holotype and Paratype. 

candezei Macleay (Conoderus). Id., ii, 1872, p. 256. Holotype and Paratypes. 
castaneipennis Macleay (Conoderus). Id., ii, 1872, p. 256. Holotype and Paratype. 
commodus Blackburn (Conoderus). Trans, Roy, Soc, South Aust., xix, 1896, p. 48. 
Paratype. 

elongatulus Macleay (Conoderus). Trans. Ent. Soc, N. 8. Wales, ii, 1872, p. 256. 
Holotype. 

fulvipennis Macleay (Conoderus). Id., ii, 1872, p. 264. Holotype and Paratype. 
mastersi Macleay (= Conoderus aphiloides Candeze, 1859). Id., ii, 1872, p. 26^. 
Holotype and Paratype. 

mentitor Blackburn (Conoderus). Proc. Linn. Soc. N. 8. Wales, vii (2), 1892, 
p. 294. Paratype, 

minor Macleay (Conoderus). Trans. Ent. Soc. N. 8. Wales, ii, 1872, p. 253. 
Holotype and Paratype, 

nebulosus Macleay (ConoderiLs), Id., ii, 1872, p. 264. Holotype. 
striatus Macleay (Conoderus), Id., ii, 1872, p. 252. Holotype and Paratype. 
subfiavus Macleay (Conoderus). Id., ii, 1872, p. 256. Holotype. 
subgeminatus Macleay (Conoderus). Id., ii, 1872, p. 266. Holotype. 
submaculatus Macleay (Conoderus). Id., ii, 1872, p. 256. Holotype and Paratype. 
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Monocrepidius suhmarmoratus Macleay (Conoderus), Trans. Ent. Sloe. N. S. Wales, il, 
1872, p. 264. Holotype and Paratype. 

variegatus Blackburn (Conoderus). Proc. Linn. Soc. N. S. Wales, lii (2), 1888, 
p. 1422. Paratype. 

Ophidius hrevicornis Macleay (Paranilicus). Trans. Ent. 8oc. N. 8. Wales, li, 1872, 
p. 269. Holotype and Paratype. 

Paracardiophorus attenuatipennis Elston. Arkiv f. Zool., xxii, 1, 1930, p. 17. Paratypes. 
jugulus Elston. Id., xxii, 1, 1930, p. 16. Paratypes. 
mjobergi Elston. Id., xxii, 1, 1930, p. 16. Paratype. 

Poemnites nitidicollis Elston (Corymhites), Trans. Roy. 8oc. South Aust., liil, 1929, 
p. 347. Paratypes. 

Pseudotetralohus apicipennis Elston. Id., lii, 1928, p. 185. Paratypes. 
castaneus Elston. Id., Ill, 1928, p. 184. Paratypes. 
conspectus Elston. Id., lii, 1928, p. 187. Holotype. 
sulcicollis Elston. Id., Hi, 1928, p. 186. Paratype. 

TENEBRIONIDAE. 

Acthosus pygmaeus Carter (Palorus). Trans. Roy. 8oc. South Aust., xxxvlii, 1914, p, 226. 
Paratype. 

Adelium ahnorme Carter. Proc. Linn. Soc. N. 8. Wales, liii, 3, 1928, p. 286. Holotype. 
hassi Carter. Id., li, 4, 1926, p. 512. Holotype and Paratype. 
hreve Carter. Id., li, 4, 1926, p. 613. Holotype. 

convexiusculum Macleay. Trans. Ent. Soc. N. 8. Wales, ii, 1872, p. 289. Holotype 
and Paratype. 

flavitarsis Carter. Proc. Linn. 8oc. N. 8. Wales, Iviii, 3-4, 1933, p. 173. Paratype. 
helmsi Carter. Id., xxx, 2, 1905, p. 181. Paratype. 
hirsutum Carter. Id., Ixi, 1-2, 1936, p. 106. Holotype, 

mccullochi Carter. Id., xliv, 1, 1919, p. 166, pl. v, f. 11. Holotype and Paratype. 
monilicorne Macleay (Brycopia). Trans. Ent. Soc. N. 8. Wales, ii, 1872, p. 291. 
Holotype. 

panagaeicolUs Macleay (Dystalica). Id., ii, 1872, p. 290. Holotype and Paratype. 
parvulum Macleay. Trans. Ent. 8oc. N. 8. Wales, ii, 1872, p. 290. Holotype. 
pulchellum Carter. Proc. Linn. Soc. N. 8. Wales, Ivii, 3-4, 1932, p. 110. Holotype. 
reticulatum Carter. Id., xxx, 2, 1905, p. 181. Paratype. 

rugosicolle Macleay (- A. plicigerum Pascoe, 1870, var. rugosicolle Mad.). Trans. 

Ent. Soc. N. 8. Wales, ii, 1872, p. 289. Holotype and Paratype. 
sloanei Carter. Proc. Linn. Soc. N. 8. Wales, xxxiv, 1, 1909, p. 161, f. 10. Paratype. 
spinicolle Carter. Id., liii, 3, 1928, p. 286. Holotype. 
sublaevigatum Carter. Id., 1, 3, 1925, p. 239. Holotype. 
vesiculatum Carter. Id., xlvii, 2, 1922, p. 78. Paratype. 

viridipenne Macleay (- A. striatum. Pascoe, 1866, var. viridipenne Mad.). Trans. 
Ent. Soc. N. 8. Wales, ii, 1872, p. 289. Holotype and Paratype. 

Aethalides costipennis Carter. Proc. Linn. Soc. N. 8. Wales, xxxiv, 1, 1909, p. 185, t. 4. 
Paratype, 

marginicollis Carter. Id., xxxiv, 1, 1909, p. 136. Holotype. 

Amarygmus amplipes Carter. Id., Ivii, 3-4, 1932, p. 111. Paratype. 

carbo Carter. Trans. Roy. Soc. South Aust., xxxvii, 1913, p. 38. Paratype. 
convexiusculus Macleay. Trans. Ent. Soc. N. 8. Wales, ii, 1872, p. 279. Holotype. 
foveolatus Macleay. Id., ii, 187^, p. 297. Holotype and Paratype. 
grandis Macleay (Chalcopterus). Id., ii, 1872, p. 296. Holotype. 
metalliceps Carter. Proc. Linn. Soc. N. 8. Wales, xlvi, 3, 1921, p. 321. Paratype. 
obsoletus Madeay (= Chalcopterus fastuosus Germar, 1848, var. obsoletus Mad.). 
Trans. Ent. Soc. N. S. Wales, 11, 1872, p. 296. Holotype. 
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Amarygmua opacicollia Macleay (Chalcopterua). Id,,' il, 1872, p. 295. Holotype and 

Paratype. 

picipes Macleay {Chalcopterus), Id., ii, 1872, p. 295. Holotype and Paratype. 
punctipennis Macleay (Chalcopterus), Trans. Ent. Soc. N. 8. Wales, ii, 1872, p. 296. 
Holotype and Paratype. 

puteolatus Carter. Proc. Linn. Soc. N. 8. Wales, li, 4, 1926, p. 514. Holotype. 
rufipes Macleay (= Chalcopterus nigritarsis Pascoe, 1866). Trans. Ent. 8oc. N. 8. 
Wales, il, 1872, p. 294. Holotype. 

rugosicolUs Macleay {Chalcopterus). Id., ii, 1872, p. 295. Holotype. 
rugosipennis Macleay. Id., ii, 1872, p. 296. Holotype. 
striatus Macleay. Id., ii, 1872, p. 297. Holotype. 

sulcatua Carter. Proc. Linn. Soc. N. 8. Wales, xlii, 4, 1917, p. 715. Paratype. 
Androsus wasselli Carter. Id., Ivii, 3-4, 1932, p. 109. Holotype and Paratype. 

Anemia caulobiodes Carter. Id., xlv, 2, 1920, p. 224, f. 2. Paratype. 

Apatelus squamosus Macleay {- Cestrinus trivialis Erichson, 1842). Trans. Ent. Soc. 

N. 8. Wales, ii, 1872, p. 278, Holotype and Paratype. 

Apellatus mastersi Macleay (Coripera). Id., ii, 1872, p. 299. Holotype. 

Araucaricola ebenina Lea. Trans. Roy. Soc. South Aust., liii, 1929, p. 218. Paratype. 
Atryphodes mastersi Macleay (Cardiothorax). Trans. Ent. Soc. N. 8. Wales, ii, 1872, 
p. 288. Holotype and Paratype. 

opacicolHs Macleay {Cardiothorax). Id., ii, 1872, p. 288. Holotype and Paratype. 
Austropeus pustulosus Cartel*. Proc. Linn. Soc. N. 8. Wales, xlix, 4, 1924, p. 543, f. 13. 
Holotype. 

Blepegencs lachrymosa Carter. Id., Iv, 2, 1930, p. 185. Holotype. 

Bolbophanes pallidipes Carter. Id., liv, 2, 1929, p. 74. Holotype. 
rugatus Carter. Id., xxxviii, 1, 1913, p. 87. Paratype. 
varicolor Carter. Id., xxxviii, 1, 1913, p. 88. Paratype $. 

Brachycilibe tasmanica Carter. Id., xliv, 1, 1919, p. 148. Paratype. 

Brycopia barossae Carter. Id., xli, 1-2, 1936, p. 107. Holotype. 
browni Carter. Id., Ixi, 1-2, 1936, p. 107. Holotype. 
denticulata Carter. Id., Ixi, 1-2, 1936, p. 108. Holotype and Paratypes. 
dubia Macleay. Trans. Ent. Soc. N. S. Wales, ii, 1872, p. 293. Holotype. 
longipes Macleay. Id., ii, 1872, p. 293. Holotype. 

musgravei Carter. Proc. Linn. Soc. N. 8. Wales, lix, 1-2, 1936, p. 109. Holotype. 
tayloH Carter. Id., xxxi, 2, 1906, p. 258. Paratype. 

Byallius andersoni Carter. Id., Iv, 2, 1930, p. 184. Holotype. 
angustus Carter. Id., 1, 3, 1925, p. 236. Holotype. 
oberonius Carter. Id., Iviii, 3-4, 1933, p, 170. Holotype. 

Campanatiphilus fimbricollis Lea. Trans. Roy. Soc. South Aust., xxxviii, 1914, p. 258. 
Paratype. 

Campolene cyanea Carter. Proc. Linn. Soc. N. 8. Wales, lii, 3, 1927, p. 232. Holotype. 
Cardiothorax asperatus Carter. Id,, xli, 2, 1916, p. 213, f. 3. Paratypes. 
aureus Carter. Id., xxxi, 2, 1906, p. 241. Paratype. 
australis Carter. Id., xxxi, 2, 1906, p. 242. Paratypes. 

batesi Carter (= C. aericollis Pascoe, 1869). Id., xxxi, 2, 1906, p. 243. Paratype. 

bisulcatus Carter. Id., xxxvi, 2, 1911, p. 216. Paratype. 

coeruleoniger Carter. Id., xxxi, 2, 1906, p. 250. Paratypes. 

excisicollis Carter. Id., liv, 2, 1920, p. 236. Holotype and Paratype. 

foveatus Carter. Id., xlix, 4. 1924, p. 538, f. 6, 6a. Paratypes. 

hopsoni Carter. Id., 1, 3, 1925, p. 238, f, 8. Holotype. 

interstitialis Carter. Id., xli, 2, 1916, p. 211. Paratypes. , 

laticollis Carter. Id., xxxvi, 2, 1911, p. 217. Paratype. 

marginatus Carter. Id., xlv, 2, 1920, p. 233. Paratype. 

metallicus Carter. Id., xlv, 2, 1920, p. 234, f. 5. Paratypes. 
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Cardiothorax monarensis Carter. Id., Ivii, 3-4, 1932, p. 110. Holotype. 
nasutus Carter. Id., xlix, 4, 1924, p. 539, t. 7. Holotype. 
sexsulcatus Carter. Id., 11, 2, 1926, p. 70, f. 5. Holotype. 
tilfialis Carter. Id., xxxvl, 2, 1911, p. 219. Paratype. 

undulatus Carter. Trans. Roy. 8oc. South Aust., xxxvili, 1914, p. 400. Paratypes. 
Cestrinus squalidus Macleay (Adelodemus). Trans. Ent. Soc. N. S. Wales, ii, 1872, p. 278. 
Holotype and Paratype. 

Chalcopterus latifrons Carter. Trans. Roy. Soc. South Aust., xxxvii, 1913, p. 23. 
Paratype. 

lucidus Carter. Proc. Linn. Soc. N. S. Wales, xlix, 1, 1924, p. 42. Holotype. 
nitidus Carter. Id., Iv, 5, 1930, p. 544. Holotype and Allotype. 

Chartopteryx mastersi Macleay. Trans. Ent. Soc. N. S. Wales, li, 1872, p. 287. Holotype 
and Paratype. 

Coripera distincta Carter. Proc. Linn. Soc. N. S. Wales, xxx, 2, 1906, p. 185. Paratype. 

morleyana Carter. Id., lx, 3-4, 1935, p. 184. Paratype. 

Cyclophanes gloriosus Carter. Id., xxxvili, 1, 1913, p. 94. Paratype. 

variegatus Carter. Id., xxxviii, 1, 1913, p. 93. Paratype. 

Cyphaleus cupreicollis Macleay. Trans. Ent. Soc. N. S. Wales, ii, 1872. p. 287. Holotype 
and Paratype. 

Daedrosis antennalis Carter. Proc. Linn. Soc. N. S. Wales, xlv, 2, 1920, p. 240. Paratype. 

hirsutus Carter (Leptogastrus). Id., xxxi, 2, 1906, p. 254, pi. xx, f. 14. Paratype. 
Dysarchus hrowni Carter. Id., Iv, 2, 1930, p. 183. Holotype. 

percostatus Carter. Id., Iv, 2, 1930, p. 183. Holotype. 

Dystalica angusta Carter. Id., liii, 3, 1928, p. 286. Holotype. 

Ebenolus banksi Carter. Id., xlix, 1, 1924, p. 43. Holotype cJ and Allotype $. 

minor Carter. Id., xlix, 1, 1924, p. 4. Holotype, Allotype, and Paratypes. 
Enhyphon punctatinn Carter. Id., Hi, 3, 1927, p. 231. Holotype. 

Eutherama cyaneum Carter. Trans. Roy. Soc. South Aust., xxxviii, 1914, p. 405. Paratype. 
Helaeus perlatus Carter. Proc. Linn. Soc. N. S. Wales, Iv, 5, 1930, p. 539. Holotype. 
Hemicyclus sphaeroides Carter. Id., liv, 2, 1929, p. 75. Holotype. 

Hopatrum calvulum Olliff (Oonocephalum). Mem. Aust. Mus., ii, 1889, p. 87. Holotype 
and Paratypes. 

Hyocis minor Carter. Proc. Linn. Soc. N. S. Wales, xlv, 2, 1920, p. 225. Paratype. 
pallida Macleay. Trans. Ent. Soc. N. S. Wales, ii, 1872, p. 278. Holotype. 
pubescens Macleay. Id., ii, 1872, p. 279. Holotype. 

Hypaulax foveata Carter. Proc. Linn. Soc. N. S. Wales, xxxix, 1, 1914, p. 59. Paratype. 
gayndahensis Macleay H. ovalis Bates, 1868). Trans. Ent. Soc. N. 8. Wales, ii. 
1872, p. 284. Holotype and Paratype. 

opacicollis Macleay (::: H. marginata Bates, 1868). Id., ii, 1872, p. 285. Holotype. 
undulaticostis Carter. Proc. Linn. Soc. N. 8. Wales, lix, 3-4, 1934, p. 263. Holot 3 i)e. 
Tpsaphes nitidulus Macleay (Doliema). Trans. Ent. Soc. N. S. Wales, ii, 1872, p. 168. 
Holotype. 

Leichrodes variabilis Carter. Proc. Lmn. Soc. N. S. Wales, Iv, 5, 1930, p. 357. Holotype. 
Lepispilus ocularis Carter. Id., Ivii, 3-4, 1932, p. 107. Allotype, J. 

Leptogastrus mastersi Macleay. Trans. Ent. Soc. N. 8. Wales, ii, 1872, p. 294. Holotype. 

suttoni Carter. Proc. Linn. Soc. N. 8. Wales, liv, 2, 1929, p. 76. Holotype. 
Licinoma apasiodes Carter. Id., xlv, 2, 1920, p. 241, f. 9. Paratype. 
illidgei Carter. Id., xlix, 4, 1924, p. 640, f. 8. Holotype. 
major Carter. Id., xlix, 4, 1924, p. 540, f. 9. Holotype. 
oblonga Carter. Id., Iv, 5, 1930, p. 451, f. 9. Holotype. 
planata Carter. Id., li, 4, 1926, p. 613. Holotype. 

punctilatera Carter (= L. nwnticola Blackburn, 1892). Id., xllv, 1, 1919, p. 169. 
Paratype. 
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Licinoma puncticeps Carter. Jd., xlix, 1, 1924, p. 41. Holotype. 

puteolata Carter. Jd., lix, 3-4, 1934, p. 266. Holotype. 

Menephilus parvulus Macleay (= M. colydioides Erichson, 1842, var. parvulus Mad.). 
Trans. Ent Soc. N. 8. Wales, 11, 1872, p. 285. Holotype. 
pulcher Carter. Proc. Linn. 8oc. N. 8. Wales, xlix, 1, 1924, p. 36. Holotype. 
rectibasis Carter. Id., xxxix, 1, 1914, p. 70. Paratype. 

Meneristes curtulus Olllff. Mem. Aust. Mus., il (2), 1889, p. 90. Holotype and Paratypes. 
latior Carter. Proc. Linn. 8oc. N. 8. Wales, xxxix, 1, 1914, p. 75. Paratypes. 
porosus Carter. Id., xlii, 4, 1918, p. 707. Paratypes S R^d ?. 
tibialis Carter. Id., xxxix, 1, 1914, p. 73, pi. xvii, f. 18. Paratypes cf and $. 
vulgaris Olliff. Mem. Aust. Mus., ii, 1889, p. 89, pi. vi, f. 6. Holotype and 
Paratype. 

Mesostretis fumata Lea. Trans. Roy. 8oc. South Aust., llii, 1929, p. 217. Paratype. 
Microphyes rufipes Madeay (= Alphitobius laevigatus Pabricius, 1775). Trans. Ent. 

8 oc. N. 8. Wales, ii, 1872, p. 286. Holotype. 

Mychestes mastersi Madeay. Id., ii, 1872, p. 279. Holotype and Paratype. 

ordinatus Carter, Trans. Roy. 8oc. South Aust., Ixi, 1937, p. 128. Holotype. 
pascoei Madeay. Trans. Ent. 8oc. N. 8. Wales, ii, 1872, p. 279. Holotype. 
Neoprataeus litoralis Carter. Proc. Linn. 8oc. N. 8. Wales, xlix, 1, 1924, p. 37. Holotype. 
Eotostrongylium rugosicolle Carter. Id., xl, 3, 1915, p. 523. Holotype. 

Nyctobates sterrha Ollilf (Promethis). Mem. Aust. Mus., ii, 1889, p. 88, pi. vi, f. 1. 
Holotype and Paratypes. 

Eyctozoilus crassus Carter. Proc. Linn. 8oc. N. 8. Wales, xlix, 1, 1924, p. 36. Holotype. 
elongatulus Madeay (Styrus). Trans. Ent. 8oc. N. 8. Wales, ii, 1872, p. 284. 
Holotype and Paratype. 

mastersi Madeay. Id., ii, 1872, p. 284. Holotype and Paratype. 
subsculptus Carter. Proc. Linn. 8oc. N. 8. Wales, Ixi, 1-2, 1936, p. 105, t. 5. 
Holotype. 

taylori Carter. Id., Hi, 3, 1927, p. 232. Holotype. 

Omolipus grandis Madeay (= O. cotvus Pascoe, 1860). Trans. Ent. Hoc. N. 8. Wales, 
ii, 1872, p. 294. Holotype and Paratype. 

ovatus Carter. Proc. Linn. Hoc. N. 8. Wales, xlvii, 2, 1922, p. 79, f. 14. Holotype 
and Paratype. 

Onosterrhus hackeri Carter. Id., Iv, 5, 1930, p. 539. Holotype. 

kennedyi Carter. Trans. Roy. 8oc. South Aust., xxxviii, 1914, p. 378. Holotype. 
obesus Carter. Proc. Linn. 8oc. N. 8. Wales, Ivlii, 3-4, 1933, p. 169. Holotype. 
robertus Carter. Id., lix, 3-4, 1934, p. 263. Holotype. 

Opatrium mastersi Madeay {Qonocephalum). Trans. Ent. 8oc. N. 8. Wales, ii, 1872, 
p. 277. Holotype and Paratype. 

Otrintus cylindricus Carter. Proc. Linn. Hoc. N. 8. Wales, xxxvi, 2, 1911, p. 211. 
Paratype. 

Platycilibe bicolor Carter. Trans, Roy. 8oc. South Aust., xxxviii, 1914, p. 226. Paratypes. 

integricollis Carter. Proc. Linn. 8oc. N. 8. Wales, xlv, 2, 1920, p. 226. Paratype. 
Platydema heroni Carter. Id., liv, 2, 1929, p. 73. Holotype. 

laticolle Madeay. Trans. Ent. 8oc. N. 8. Wales, ii, 1872, p. 280. Holotype. 
nigrosuHusum Carter. Proc. Linn. 8oc. N. 8. Wales, li, 4, 1926, p. 509. Holotype. 
pascoei Madeay, Trans. Ent. Soc. N. 8. Wales, il, 1872, p. 280. Holotype. 
rufibase Carter. Proc. Linn. Soc. N. 8. Wales, xlii, 3, 1918, p. 701. Paratype. 
spicatum Olliff. Mem. Aust. Mus., ii, 1889, p. 87. Holotype and Paratypes. 
taylori Carter. Proc. Linn. Soc. N. 8. Wales, liv, 2, 1929, p. 73. Holotype. 
Platyphanes elllipticus Carter, Id., xxxviii, 1, 1913, p. 81. Paratype. 
planatus Carter. Id., Ixi, 1-2, 1936, p. 106. Holotype. 
punctipennis Carter (Trisilus). Id., xxxvi, 2, 1911, p. 210. Paratype. 
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Prophanes westwoodi Macleay (= P, aculeatus Westwood, 1849). Trans. Ent. Sac. N. S. 

Wales, 11, 1872, p. 287. Holotype and Paratype. 

Promethis opaca Carter. Trans. Roy. 8oc. South Aust., xxxvlil, 1914, p. 386. Paratype. 
pascoei Macleay (= P. quadricollis Pascoe, 1869). Trans. Ent. Soc. N. 8. Wales, 
11, 1872, p. 285. Holotype. 

Pterohelaeus assimilis Car^r. Proe. Linn. Soc. N. 8. Wales, xlvii, 2, 1922, p. 73. 
Paratype. 

hremei Macleay. Trans. Ent. Soc. N. 8. Wales, 11, 1872, p. 281. Holotype and 
Paratype. 

castaneus Carter. Proc. Linn. Soc. N. 8. Wales, Iviii, 3-4, 1933, p. 166. Holotype 
and Paratypes. 

cellulosus Carter. Id., lix, 3-4, 1934, p. 262. Holotype. 

confusiis Macleay. Trans. Ent. Soc. N. 8. Wales, 11, 1872, p. 283. Holotype and 
Paratype. 

elongatus Macleay. Id., 11, 1872, p. 282. Holotype and Paratype. 
nitiduloides Carter. Proc. Linn. Soc. N. 8. Wales, xxxiii, 2, 1908, p. 406. Paratype. 
opacus Carter. Imrans. Hoy. Soc. South Aust.. xxxviii, 1914, p. 374. Holotype. 
parvipunctatus Carter. Proc. Linn. Soc. N. 8. Wales, 11, 1872, p. 312. Allotype ?. 
pascoei Macleay (= F.‘ piceus Kirby, 1818). Trans. Ent. Soc. N. 8. Wales, 11, 1872, 
p. 282. Holotype. 

sericeus Carter. Proc. Linn. Soc. N. S. Wales, xl, 3, 1915, p. 533. Holotype J. 
tenuicostis Carter. Id., Iviii, 3-4, 1933, p. 167. Holotype and Paratype. 
vestitiis Carter. Trans. Roy. Soc. South Aust., xxxviii, 1914, p. 375. Holotype and 
Paratype. 

Saragus ahnormis Carter. Proc. Linn. Soc. N. S. W'ales, Iviii, 3-4, 1933, p. 168. Holotype. 
gulielmi Olliff. Mem. Aust. Mus., 11, 1889, p. 88. Holotype and Paratype. 
ovalis Macleay. Trans. Ent. Soc. X. S. Wales, ii, 1872, p. 283. Holotype and 
Paratype. 

punctatus Carter. Proc. Linn. Soc. N. S. Wales, xlix, 1, 1924, p. 34. Holotype. 
.mhsiriaius Cartel*. Trans. Roy. Soc. N. 8. Wales, xxxviii, 1914, p. 378. Holotype. 
wilsoni Carter. Proc. Linn. Soc. N. 8. Wales. 1, 3, 1925, p. 234. Holotype (}. 
Scirotrana acuticolUs Carter. Proc. Linn. Soc. N. 8. Wales, Iv, 2, 1930, p. 186. Holotype. 
annulipes Carter. Id., lx, 3-4, 1935, p. 184. Holotype. 
carbo Carter. Id., 1, 3, 1925, p. 240. Holotype 
davidsoni Carter. Id., lx, 3-4, 1925, p. 185. Holotype. 

femoralis Macleay. Trans. Ent. Soc. N. S. Wales, ii, 1872, p. 292. Holotype. 
funerea Carter. Proc. Linn. Soc. N. 8. Wales, Iviii, 3-4, 1933, p. 174. Holotype. 
7 ninor Carter. Id., xlv, 2, 1920, p. 248. Paratype. 

monticola Blackburn, 1891, var, strigiventris Carter. Id., Iviii, 3-4, 1933, p. 175. 
Holotype. 

punctifera Macleay. Trans. Ent, Soc. N. 8. Wales, ii, 1872, p. 291. Holotype and 
Paratype. 

suttoni Carter. Proc. Linn. Soc. N. 8. Wales, Iviii, 3-4, 1933, p. 174. Holotype. 
tumulosa Carter. Id., xlvii, 2, 1922, p. 78. Holotype. 

Sloanea costata Carter. Id., xli, 2, 1916, p. 210, f. 1. Paratype 

Strongylium mastersi Macleay. Trans. Ent. Soc. N. S. Wales, ii, 1872, p. 298. Holotype 
and Paratype. 

ruficolle Macleay. Id., ii, 1872, p. 298. Holotype. 

Titaena minor Carter. Proc. Linn. Soc. N. 8. Wales, xxxviii, 1, 1913, p. 104. Paratype. 
Tondcum distinctum Macleay (= T. punctipenne Pascoe, 1866). Trg^ns. Ent. Soc. N. 8. 
Wales, ii, 1872, p. 281. Holotype. 
parvicorne Macleay. Id., ii, 1872, p. 281. Holotype. 

Trachyscelis howensis Lea. Trans. Roy. Soc. South Aust., liii, 1929, p. 219. Paratype. 
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Tretothorax cleistoma Lea. Proc, Roy, 8oc, Vic,, xxiii, 1, 1910, p. 213, f, 13-14, 49, 
Paratypes. 

Trichosaragus piloaellus Blackburn. Proc, Linn. 8oc. N, 8. Wales, iv (2), 1889, p. 1271. 
Paratype. 


CISTELIDAE. 

Aethyssius rubrwentris Carter (=: A. viridis Boisduval, 1835, var. rubriventris Cart.). 

Proc. Roy, 8oc. Vic., xxvii, 1915, p. 65. Paratype. 

Alcmeonis paradoxus Carter. Proc, Roy, 8oc. Vic., xxvii, 1915, p. 58. Paratype. 
AUecula elongata Macleay (Homotrysis). Trans, Ent. 8oc. N. 8. Wales, ii, 1872, p. 301. 
Holotype and Paratype. 

mastersi Macleay {Homotrysis). Id., ii, 1872, p. 302. Holotype and Paratype. 
punctipennis Macleay {Metistete). Id., ii, 1872, p. 302. Holotype and Paratype. 
subsulcata Macleay {Homotrysis), Id., ii, 1872, p. 302. Holotype and Paratype. 
pascoei Macleay {Homotrysis). Id., ii, 1872, p. 302. Holotype and Paratype. 
planicollis Macleay {Homotrysis). Id,, ii, 1872, p. 303. Holotype and Paratype. 
Anaxo cylindricollis Carter. Proc. Linn. 8oc. N. 8. Wales, lii, 3, 1927, p. 233. Holotype. 
puncticeps Blackburn {Chromomea). Trans. Roy. 8oc. South Aust., xiv, 1891, 
p. 311. Holotype. 

tenuicornis Carter. Proc. Linn. Soc. N. 8. Wales, Iviii, 3-4, 1933, p. 176, f. 7. 
Holotype c? and Allotype $. 

Apellaius mastersi Macleay (= A. lateralis Boheman, 1858). Trans. Ent. Soc. N. S. 
Wales, ii, 1872, p. 299. Holotype. 

palpalis Macleay (= A. lateralis Boheman, 1868). Id., ii, 1872, p. 298. Holotype. 
simplex Carter. Proc. Roy. Soc. Vic., xxvii, 1915, p. 68. Paratype. 

Atoichus Havus Carter. Id., xxvii, 1915, p. 73. Paratype. 

Atractus cyaneus Macleay {Aethyssus). Trans. Ent. Soc. N. 8. Wales, ii, 1872, p. 299. 
Holotype and Paratype. 

ruficollis Macleay {Aethyssus). Id., ii, 1872, p. 299. Holotype and Paratype. 
rugosulus Macleay {Aethyssus). Id., ii, 1872, p. 300. Holotype. 
vitticollis Macleay {Aethyssus). Id., ii, 1872, p. 300. Holotype. 

Chromomoea eleanora Carter. Proc. Linn. Soc. N. 8. Wales, 1, 3, 1925, p. 243. Paratype. 
fusca Carter. Proc. Roy. Soc. Vic., xxvii, 1915, p. 64. Paratype. 
major Carter. Proc. Linn. Soc. N. 8. Wales, liii, 3, 1928, p. 288. Holotype. 
mastersi Macleay. Trans. Ent. Soc. N. 8. Wales, ii, 1872, p. 300. Holotype. 
metallica Carter, Proc. Linn. Soc, N. S. Wales, Iv, 2, 1930, p. 187. Holotype. 
ochracca Carter. Proc. Roy. Soc. Vic., xxvii, 1915, p. 65. Paratype. 
oculata Carter. Proc. Linn. Soc. N. 8. Wales, 1, 3, 1925, p. 243. Holotype and 
Paratype. 

opacicollis Carter. Proc. Roy. Soc. Vic., xxvii, 1916, p. 65. Paratype. 
picea Macleay. Trans. Ent. Soc. N. 8. Wales, ii, 1872, p. 300. Holotype. 
suturalis Carter. Proc. Linn. Soc. N. 8. Wales, Iv, 2, 1930, p. 187. Holotype. 
violacea Carter. Id., xlvii, 2, 1922, p. 80. Paratype. 

Cistela convexa Macleay {Nocar). Trans. Ent. Soc. N. 8. Wales, ii, 1872, p. 303. 
Holotype and Paratype. 

depressiuscula Macleay {Nocar). Id., ii, 1872, p. 303. Holotype and Paratype. 
polita Macleay {Scaletomerus). Id., ii, 1872, p. 304. Holotype. 

Eucistela cyanea Carter. Proc. Roy. Soc. Vic., xxvii, 1915, p. 80, pi. i, f. 2. Paratype. 
Hemicistpla testacea Carter. Trans. Roy. Soc. South Aust., xliv, 1920, p. 202. Paratype. 
Homotrysis aerea Carter. Proc. Linn. Soc. N. 8. Wales, xlvi, 3, 1921, p. 322. Paratype. 
albolineata Carter. Id., Iviii, 3-4, 1933, p. 176. Holotype. 
clermontia Carter. Id., Iv, 2, 1930, p. 188. Holotype. 
dentipes Carter. Id., llv, 2, 1929, p. 76. Holotype. 
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Homotrysis ilUdgei Carter. Id,, Hi, 3, 1927, p. 233. Holotype. 

interstitialis Carter. Id., Ivlii, 3-4, 1933, p. 177. Holotype 
montium Carter. Id., Ivili, 3-4, 1933, p. 179. Holotype 
ornata Carter. Proc. Roy. 8oc. Vic., xxvii. 1915, p. 84. Paratype. 
regularis Macleay. Trans. Ent. 8oc. N. 8. Wales, ii, 1872, p. 301. Holotype and 
Paratype. 

ruficornis Macleay. Trans. Ent. Soc. N. 8. Wales, ii, 1872, p. 301. Holotype. 
rufipilis Carter. Proc. Linn. Soc. N. 8. Wales, liii, 3, 1928, p. 289. Holotype (^. 
rufohrunnea Carter. Id., Iviii, 3-4, 1933, p. 177. Holotype. 
sexualis Carter. Id., Ivlii, 3-4, 1933, p. 178. Holotype. 
silvestris Carter. Id., Iviii, 3-4, 1933, p. 178. Holotype (J. 

suhgeminatus Macleay. Trans. Ent. Soc. N. 8. Wales, ii, 1872, p. 301. Holotype. 
torpedo Carter. Proc. Linn. Soc. N. 8. Wales, xlvii, 2, 1922, p. 81. Paratype $. 
Hyl>renia angusticollis Carter {Homotrysis). Id., liii, 3, 1928, p. 289. Holotype. 

lemorata Carter {Homotrysis). Proc. Roy. Soc. Vic., xxvii, 1915, p. 89. Paratypes. 
nitidior Carter {Homotrysis). Id., xxvii, 1915, p. 90. Paratype. 
tibialis Carter {Homotrysis). Id., liv, 2, 1929, p. 77. Holotype. 
yeppoonensis Carter {Homotrysis). Id., liii, 3, 1928, p. 289. Holotype. 

Melaps tibialis Carter. Trans. Roy. Soc. South Aust., xliv, 1920, p. 216. Holotype d 
an4 Allotype $. 

Metistete pascoei Macleay. Trans. Ent. Soc. N. S. Wales, ii, 1872, p. 299. Holotype and 
Paratype. 

protibialis Carter. Trans. Roy. Soc. South Aust., xliv, 1920, p. 213, f. 2. Paratype. 
subopaca Carter. Proc. Linn. Soc. N. 8. Wales, xlvii, 2, 1922, p. 81. Paratype. 
Nocar funereus Carter, Id., lix, 3-4, 1934, p. 266. Holotype. 

suttoni Carter. Id., Ixi, 1-2, 1936, p. 109. Holotype. 

Ommatophorus hoops Carter. Id., Iv, 2, 1930, p. 188. Holotype. 
illidgei Carter. Id., li, 4, 1926, p. 516. Holotype. 

mastersi Macleay. Trans. Ent. Soc. N. 8. Wales, ii, 1872, p. 305. Holotype. 
Tanychilus aeratus Carter. Proc. Linn. Soc. N. 8. Wales, li, 4, 1926, p. 515. Holotype. 

LAGRIIDAE. 

Lagria cyanea Macleay. Trans. Ent. Soc. N. 8. Wales, ii, 1872, p. 304. Holotype and 
Paratype. 

pulchrivaria Lea. Trans. Roy. Soc. South Aust., xli, 1917, p. 175. Paratype. 

MELANDRYIDAB. 

Orchesia alphabetica Lea. Proc. Linn. Soc. N. 8. Wales, 1, 4, 1925, p. 418. Paratype. 
elongata Macleay. Trans. Efit. Soc. N. 8. Wales, ii, 1872, p. 304. Holotype. 
eucalypti Lea. Proc. Linn. Soc. N. 8. Wales, xliii, 4, 1919, p. 754. Paratype. 
Scraptia angusta Lea. Trans. Roy. Soc. South Aust., xli, 1917, p. 164. Paratype. 
gymnosterna Lea. Id., xli, 1917, p. 163. Paratype. 

PYTHIDAE. 

Corticaria polita Macleay {Lissodema). Trans. Ent. Soc. N. S. Wales, ii, 1871, p. 169. 
Holotype. 


ANTHICIDAE. 

Anthicus aberrans Macleay. Trans. Ent. Soc. N. 8. Wales, ii, 1872, p. 308. Holotype. 
abnormis King. Id., ii, 1869, p. 24. Holotype. 

abundans Lea. Proc. Linn. Soc. N. 8. Wales, Ivii, 4, 1922, p. ?00. Paratypes. 
bellua King. Trans. Ent. Soc. N. 8. Wales, ii, 1869, p. 13. Holotype. 
clarki King {Pormicomimus). Id., ii, 1869, p. 5. Holotype and Paratypes. 
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Anthicua concolor King. Id,, il, 1869, p. 24. Holotype. 

conatrictus Macleay. Id., ii, 1872, p. 307. Holotype. 
duhiua King. Id,, ii, 1869, p. 15. Holotype. 
giawleri King. Id,, ii, 1869, p. 22. Holotype. 
gluber King. Id., ii, 1869, p. 14. Holotype. 
glabricollis King. Id., ii, 1869, p. 20. Holotype. 

glabriceps Lea. Proc. Linn, 8oc. N, 8. Walea, Ivii, 4, 1922, p. 497. Paratypes. 

heaperi King. Trans. Ent. 8oc. N. 8. Wales, ii, 1869, p. 18. Holotype. 

imitator Lea. Proc, Linn. 8oc. N. 8, Wales, Ivii, 4, 1922, p. 492. Paratype. 

immaculatus King. Trans. Ent. 8oc. N. 8. Wales, ii, 1869, p. 17. Holotype. 

intricatus King. Id., ii, 1869, p. 14. Holotype. 

kingi Macleay. Id,, ii, 1872, p. 306. Holotype. 

kreffti King (= A. rarus King, 1869). Id., ii, 1869, p. 23. Holotype. 

kreualeri King. Id., ii, 1869, p. 18. Holotype. 

laticollis Macleay. Id., ii, 1872, p. 307. Holotype. 

luridus King. Id., ii, 1869, p. 16. Holotype. 

macleayi King. Id., ii, 1869, p. 23. Holotype. 

mastersi Macleay. Id., ii, 1872, p. 307. Holotype. 

mimetea Lea. Proc. Linn. 8oc. N. 8. Wales, Ivii, 4, 1922, p. 496. Paratypes. 
monilis King. Trans. Ent. 8oc. N. 8. Wales, ii, 1869, p. 18. Holotype. 
nigricollis King. Id., ii, 1869, p. 21. Holotype and Paratype. 
nitidissimus King. Id., ii, 1869, p. 11. Holotype. 

pallidus Macleay (= A. exsanguis Pic, 1896). Id., ii, 1869, p. 307. Holotype. 
phaenithon Lea. Proc. Linn. 8oc. N. 8. Wales, Ivii, 4, 1922, p. 482. Paratype. 
pulcher King (Mici'dcanthicus). Trans. Ent. 8oc. N. 8. Wales, ii, 1869, p. 12. 
Holotype. 

osculans Lea. Proc. Linn. 8oc. E. 8. Wales, Ivii, 4, 1922, p. 495. Paratype. 
rams King. Trans. Ent. 8oc. E. 8. Wales, ii, 1869, p. 22. Holotype. 
scydmaenoides King. Id., ii, 1869, p. 16. Holotype. 

semipunctatus Lea. Trans. Roy. 8oc. 8outh Amt., xli, 1917, p. 580. Paratype. 
unifasciatus King. Trans. Ent. 8oc. E. 8. Wales, ii, 1869, p. 13. Holotype. 
wollastoni King. Id., ii, 1869, p. 22. Holotype. 

xerophilus Lea. Trans. Roy. 8oc. 8outh Anst., xli, 1917, p. 680. Paratype. 
Formicomimus agilis King. Trans. Ent. 8oc. E. 8. Wales, ii, 1869, p. 6. Holotype and 
Paratype. 

australis King {Anthicus). Id., ii, 1869, p. 8. Holotype. 
denisoni King. Id., ii, 1869, p. 6. Holotype. 
kingi Macleay. Id., ii, 1872, p. 306. Holotype. 

mastersi King. Id., ii, 1869, p. 9. Holotype. 

quadrimaculatus King. Id., ii, 1869, p. 7. Holotype. 
specioaiia King. Id., ii, 1869, p. 7. Holotype. 

Mecynotarsus concolor King. Id., ii, 1869, p. 4. Holotype. 

hortensis Lea. Proc. Linn. 8oc. E. 8. Wales, Ivii, 4, 1922, p. 511. Paratypes. 
kreusleri King. Trans. Ent, 8oc. E. 8. Wales, ii, 1869, p. 4. Holotype. 
kingi Macleay. Id., ii, 1872, p. 305, Holotype. 

maculatus Lea. Proc. Linn. 8oc. E. 8. Wales, Ivii, 4, 1922, p. 610. Paratypes. 

mastersi Macleay. Trans. Ent. 8oc. E. 8. Wales, ii, 1872, p. 305. Holotype. 
ziczac King. Id., ii, 1869, p. 4. Holotype. 

PEDILIDAE. 

Egeatria sulcicollia Blackburn. Horn Exped., ii, 1896, p. 281. Paratype. 

Macratia auatralia King. Trana, Ent. 8oc. E. 8. Wales, ii, 1869, p. 2, Holotype. 
Xylophilns abundans Lea. Trans. Roy. 8oc. South Auat., xli, 1917, p. 185. Paratypes. 
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Lemodes mastersi Macleay. Trans. Ent. 8oc. N. 8. Wales, ii, 1872, p. 308. Holotype. 

RHIPIDOPHORIDAE. 

Emenadia nigroapicalis Lea (Macrosiagon), Trans, Roy, 8oc, South Aust., xli, 1917, 
p. 268. Paratype. 

Pelecotomoides nigrolateralis Lea. Id., xli, 1917, p. 268. Paratype. 

Ptilophorus gerstaeckeri Macleay {Pelecotomoides). Trans. Ent. Soc. N. 8. Wales, ii, 
1872, p. 310. Holotype and Paratype. 

Rhipiphorus luteipennis Macleay (- Macrosiagon macleayi Csiki). Id., ii, 1872, p. 310. 
Holotype. 

Trigonodera master si Macleay {Pelecotomoides). Id., ii, 1872, p. 310. Holotype. 

MORDELLIDAE. 

Mordella alphaheticus Lea. Trans. Roy. Soc. South Aust., xli, 1917, p. 235. Paratype. 

aterrima Macleay {Tomoxia). Trans. Ent. Soc. R. 8. Wales, ii, 1872, p. 309. 
Holotype and Paratype. 

auronotata Lea. Trans. Roy. Soc. South Aust., xli, 1917, p. 232. Paratypes. 
hrunneipennis Macleay {Mordellistena). Trans. Ent. Soc. N. 8. Wales, ii, 1872, 
p. 309. Holotype. 

calopasa Lea. Trans. Roy. Soc. South Aust., xli, 1917, p. 237, pi. xv, f. lOS-llO. 
Paratype. 

cuspidata Macleay. Trans. Ent. Soc. N. 8. Wales, ii, 1872, p. 309, Holotype. 
metasternalis Lea, Trans. Roy. Soc. South Aust., xli, 1917, p. 234. Paratype. 
octomaculata Macleay. Trans. Ent. Soc. N. 8. Wales, ii, 1872, p. 308. Holotype 
and Paratype. . 

pygidialis Lea. Trans. Roy. Soc. South Aust., xli, 1917, p. 231, pi. xiv, f. 95-96, 
pi. XV, f. 126. Paratype. 

quatuordecimmaculata Macleay. Trans, Ent. Soc. N. 8. Wales, ii, 1872, p, 308, 
Holotype and Paratype. 

Tomoxia howensis Lea. Trans. Roy. Soc. South Aust., xli, 1917, p. 244. Paratype. 

OEDEMERIDAE. 

Ananca ruficollis Macleay {Sessinla). Trans. Ent. Soc. N. 8. Wales, ii, 1872, p. 312. 
Holotype. 

vitticollis Macleay {Sessinia). Id., ii, 1872, p. 312. Holotype and Paratype. 
zietzi Blackburn {Sessinia). Trans. Roy. Soc. South Aust., xix, 1895, p. 65. 

Paratype. 

Copidita apicifusca Lea, M., xli, 1917, p. 307. Paratype. 
erythroderus Lea. /d-, xli, 1917, p. 304. Paratype. 
fuscicollis Lea. Id., xli, 1917, p. 300. Paratypes. 
maritima Lea. Id., xli, 1917, p. 299. Paratypes c? and ?. 
mira Lea. Id., xli, 1917, p. 301. Paratype (J. 

Ithaca anthina Olliff {Dohrnia). Proc. Linn. Soc. N. 8. Wales, ii (2), 1887, p. 164. 
Holotype. 

Oxacis concaviceps Lea {Sessinia). Trans. Roy. Soc. South Aust., xli, 1917, p. 309. 
Paratype. 

Pseudolychus apicalis Macleay. Trans. Ent. Soc. N. S. Wales, ii, 187^, p. 313. Holotype 
and Paratype. 

Stenopalpus fuscus Macleay. Id., ii, 1872, p. 311. Holotype. 

masterai Macleay. Id., ii, 1872, p. 812. Holotype and Paratype. 
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CANTHARIDAE. 

Zonitis annulata Macleay. Trans. Ent, 8oc. N. 8. Wales^ ii, 1872, p. 311. Holotype and 
Paratype. 

apicalis Macleay. Id., il, 1872, p. 311. Holotype. 
hizonata Macleay. Id., 11, 1872, p. 311. Holotype. 
fuscicornis Macleay. Id., 11, 1872, p. 310. Holotype. 
lutea Macleay. Id., 11, 1872, p. 310. Holotype. 

LUCANIDAE. 

Ceratognathus ocularis Carter. Proc. Linn. 8oc. N. 8. Wales, 1, 3, 1925, p. 233, t. 4-5. 
Paratype. 

Eucarteria floralis Lea. Trans. Roy. 8oc. South Aust., xxxviii, 1914, p. 252. Paratype. 
Lamprima kreffti Macleay. Trans. Ent. 8oc. N. 8. Wales, 11, 1871, p. 173. Holotype. 

muelleri Macleay (Phalacrognathus). Proc. Linn. 8oc. N. 8. Wales, x (2), 1885, 
p. 135. Holotype. 

Lissotes punctatus Lea. Trans. Roy. 8oc. Tas., 1910, p. 12, f. 39-46. Paratypes. 

rudis Lea. Id., 1910, p. 9, f. 34-37, 58. Paratypes. 

Rhyssonotus costatus Carter. Proc. Linn. 8oc. N. 8. Wales, liv, 2, 1929, p. 65, fig. 
Holotype. 

politus Carter. Id., xlvi, 3, 1921, p. 302, f. 1-2. Paratypes. 

TROGIDAE. 

Trox salebrosus Macleay. Trans. Ent. 8oc. N. 8. Wales, ii, 1871, p. 186. Holotype and 
Paratype. 

semicostatus Macleay. Id., ii, 1871, p. 186. Holotype and Paratype. 
squamosus Macleay. Trans. Ent. 8oc. N. 8. Wales, ii, 1871, p. 186. Holotype and 
Paratype. 

tricolor Blackburn. Trans. Roy. 8oc. South Aust., xxxiv, 1904, p. 295. Paratype. 

SCAR ABAEI DAE. 

Ammoecius crenatipennis Macleay {Ataenius). Trans. Ent. Sov. N. 8. Wales, ii, 1871, 
p. 184. Holotype and Paratype. 

nitidicollis Macleay (Saprosites). Id., ii, 1871, p. 185. Holotype. 
obscurus Macleay (Ataenius). Id., ii, 1871, p. 184. Holotype and Paratype. 
semicornutus Macleay (Ataenius). Id., ii, 1871, p. 184. Holotype and Paratype. 
Aneurystypus calvus Blackburn. Trans. Roy. 8oc. South Aust., 1887, p. 231. Paratype. 

pauxillus Blackburn. Id., xxxiii, 1909, p. 81. Paratype. 

Anodontonyx insularis Lea. Id., xliii, 1919, p. 217. Paratype. 
niger Lea. Id., xliii, 1919, p. 219. Paratype. 

Aphodius geminatus Macleay (Pedaria). Trans. Ent. Soc. N. 8. Wales, ii, 1871, p. 183. 
Holotype. 

Ataenius illaetabilis Lea. Proc. Roy. Soc. Vic., xxxvi (N.S.), 1, 1923, p. 11. Paratypes. 

integricollis Lea. Id., xxxvi (N.S.), 1, 1923, p. 10. Paratype. 

Bolboceras gayndahense Macleay. Trans. Ent. Soc. N. 8. Wales, ii, 1871, p, 185. Holotype 
and Paratype. 

sloanei Blackburn. Proc. Linn. Soc. N. 8. Wales, iii (2). 1888, p. 1393. Paratypes 
c? and $. 

Byrrhomorpha basicollis Lea. Trans. Roy. Soc. South Aust., xliii, 1919, p. 224. Paratype. 
rudis Lea. Id., xliii, 1919, p. 223. Paratype. 

Canthonosoma mastersi Macleay (= C. castelnaui Harald, 1868). Trans. Ent. Soc. ii, 1871, 
p. 176. Holotype Allotype $, Paratype J. 

Cephalodesmius quadridens Macleay. Id., il, 1871, p. 176. Holotype and Paratype. 
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Cryptodus incornutus Macleay* Id,, ii, 1871, p. 202. Holotype. 

ohscurus Macleay (= C. paradoxus Macleay, 1819). ld„ ii, 1871, p. 201. Holotype 
and Paratype. 

suhcostatus Macleay (= C. paradoxus Macleay, 1819). Id,, ii, 1871, p. 201. Holotype 
and Paratype. 

Dasygnathus mastersi Macleay. Id., ii, 1871, p. 199. Holotype. 

Diaphonia euclensis Blackburn. Proc. Linn, I^oc, N. 8, Wales, viii (2), 1893, p. 248. 
Paratype. 

gulosa Janson, 1873, var. angustiflava Lea. Trans, Roy. 8oc, South Aust., lili, 1929, 
p. 212. Holotype and Paratype. 

Diphucephala dicksoniae Lea. Proc, Linn, 8oc, N. 8 . Wales, Iv, 4, 1930, p. 451. Paratype. 
insularis Lea. Trans, Roy. 8oc. South Aust., xl, 1916, p. 287. Paratype. 
montana Lea. Proc. Linn, Soc. N. 8, Wales, Iv, 4, 1930, p. 453. Paratype. 
Haplonycha hidentipes Lea. Trans. Roy. Soc, South Aust,, 1, 1926, p. 56. Paratypes. 
cara Lea. Id., xli, 1917, p. 507. Paratypes. 

iridea Lea. Proc. Linn. Soc. N, 8, Wales, Iv, 4, 1930, p. 457. Paratypes. 
pinguis Macleay. Trans. Ent. Soc. N. S. Wales, ii, 1871, p. 193. Holotype and 
Paratype. 

tindalei Lea. Trans. Roy. Soc. South Aust., 1, 1926, p. 55. Paratype. 
villosa Lea. Id., xli, 1917, p. 506. Paratype. 

Heteronychus irregularis Macleay. Trans. Ent. 8oc. N. 8. Wales, ii, 1871, p. 199. 
Holotype. 

picipes Macleay. Id., ii, 1871, p. 198. Holotype. 

vulgivagus Olliff. Mem. Aust. Mus., ii, 1899, p. 84. Holotype and Paratype. 
Heteronyx castaneus Macleay. Trans. Ent. Soc. N. S. Wales, ii, 1871, p. 194. Holotype. 
holosericeus Macleay. Id., ii, 1871, p. 194. Holotype and Paratype. 
infuscatus Macleay. Id., ii, 1871, p. 195. Holotype. 
pubescens Macleay. Id., ii, 1871, p. 194. Holotype and Paratype. 
ruficollis Macleay. Id., ii, 1871, p. 196. Holotype. • 
riigosipennis Macleay. Id., ii, 1871, p. 196. Holotype and Paratype. 

Homalotropus luridipennis Macleay. Id., ii, 1871, p. 193. Holotype and Paratype. 
Isodon laevicollis Macleay. Id., ii, 1871, p. 198. Holotype. 

laevipennis Blackburn. Trans. Roy. Soc. South Aust., xx, 1896, p. 240. Paratype. 
puncticolHs Macleay. Trans. Ent. Soc. N. S. Wales, il, 1871, p. 197. Holotype. 
Liparetrus aridus Blackburn. Trans. Roy. Soc. South Aust.. xix, 1895, p. 34. Paratype. 
flavipennis Lea. Id., xli, 1917, p. 545. Paratype. 

flavopilosus Macleay L. fulvohirtus Macleay, 1871)’. Trans. Ent. Soc. N. S. Wales, 
ii, 1871, p. 190. Holotype. 

fiavus Lea. Trans. Roy. Soc. South Aust., xli, 1917, p. 550, pi. xxxvii, f. 134. 
Paratype. 

fulvohirtus Macleay. Trans. Ent. Soc. N. 8. Wales, ii, 1871, p. 189. Holotype and 
Paratype. 

glaber Macleay (- L. glabcratus Burmeister). Id., ii, 1871, p. 191. Holotype and 
Paratype. 

insignis Lea. Trans. Roy. Soc. South Aust., xli, 1917, p. 532, pi. xxxvii, f, 117. 
Paratype. 

lepidopygus Lea. Id., xli, 1917, p. 533, pi. xxxvii, f. 119. Paratype. 
nielaleucae Lea. Id., xli, 1917, p. 540, pi. xxxvii, f. 126. Paratype. 
pallidus Macleay. Trans. Ent. Soc. N. S. Wales, ii, 1871, p. 190. Holotype and 
Paratype. 

parvulus Macleay . Id., ii, 1871, p. 192. Holotype and Paratyp"&. 
pilosus Macleay. Id., ii, 1871, p. 190. Holotype and Paratype. 
rufiventris Macleay. Id., ii, 1871, p. 191. Holotype. 
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Liparetrua sericius Macleay. /d., ii, 1871, p. 189. Holotype and Paratype. 

tridentaUis Macleay. Trans, Ent, 8oc, N, 8. Wales, ii, 1871, p. 191. Holotype and 
Paratype. 

Maechtdius hoplocephalus Lea. Trans. Roy, 8oc. 8oiith Aust., xli, 1917, p. 613; pi. 
xxxvii, f. 89. Paratype. 

marginalis Lea. Id., xliii, 1919, p. 232. Paratype. 

ohscurus Macleay (= M. hopeaniis Westwood, 1842). Trans. Ent. 8oc. N. 8. Wales, 
ii, 1871, p. 188. Holotype and Paratype. 
parvulus Macleay. Id., ii, 1871, p. 189. Holotype and Paratype. 
rugosicollis Macleay. Id., ii, 1871, p. 188. Holotype and Paratype. 
savagei Lea. Trans. Roy. 8oc. 8outh Aust., xli, 1917, p. 513. Paratypes. 
variolosus Macleay. Trans. Ent. 8oc. N. 8. Wales, ii, 1871, p. 188. Holotype. 

Merodontus calcaratus Macleay {Platyphymatia). Id., ii, 1871, p. 178. Holotype and 
Paratype, 

Microvalgus hursariae Lea. Trans. Roy. 8oc. South Aust., xxxviii, 1914, p. 208, Paratype. 
vagans Lea. Id., xxxviii, 1914, p. 209, pi. xiii, f. 191-192. Paratypes. 

Onodontonyx hrunneipennis Macleay. Trans. Ent. 8oc. N. 8. Wales, ii, 1871, p. 197. 
Holotype. 

Onthophagus incornutus Macleay. Id., ii, 1871, p. 181. Holotype and Paratype. 

mastersi Macleay 0. tlioreyi Harald, 1868). Id., ii, 1871, p. 181. Holotype and 
Paratype. 

perpilosus Macleay. Id., ii, 1871, p. 181. Holotype. 

quinquetuherculatiis Macleay. Id., ii, 1871, p. 182, Holotype and Paratype. 

ruhicundulus Macleay. Id., ii, 1871, p. 180. Holotype. 

submetallicus Lea. Rec. South Aust. Mus., ii, 3, 1923, p. 383. Paratype. 

Panelus hopsoni Carter. Proc. Linn. 8oc. N. 8. Wales, Ixi, 1-2, 1936, p. 99, f. 2. Holotype. 
politus Carter, Id., Ixi, 1-2, 1936, p. 100. Holotype. 

Pedarts alternata Lea. Rec. South Aust. Mus., ii, 3. 1923, p. 394. Paratypes. 

interrupta Carter. Proc. Linn. 8oc. N. 8. Wales, Ixi, 1-2, 1936, p. 101. Holotype. 

Phyllotocus sericeus Macleay. Trans. Ent. 8oc. N. 8. Wales, ii, 1871, p. 187. Holotypes 
and Paratypes. 

variicollis Macleay. Id., ii, 1871, p. 187. Holotype and Paratype. 

Pseudolieteronyx seticollis Lea. Trans. Roy. 8oc. South Aust., xliii, 1919, p. 220, pi. xxvi, 
f. 61. Paratype. 

Repsimus purpureipes Macleay. Trans. Ent. Soc. N. S. Wales, ii, 1871, p. 197. Holotype 
and Paratype. 

Saprosites mesosternalis Lea. Proc. Roy. Soc. Vic., xxxvi (N.S.), 1923, p. 13. Paratype. 

Temnoplectron tihiale Macleay. Trans. Ent. Soc. N. S. Wales, ii, 1871, p. 177. Holotype. 

Schizorrhina hirticeps Macleay {Pseudoclithria). Id., ii, 1871, p. 203. Holotype and 
Paratype. 

mastersi Macleay [Pseudoclithria). Id., ii, 1871, p. 202. Holotype and Paratyi)€. 
nigrans Macleay (= Pseudoclithria hirticeps Mad., 1871, var. nigrans Mad.). Id,, 
ii, 1871, p. 203. Holotype and Paratype. 

pulchra Macleay (= Qlycyphana papua Wallengren var. pulchra Mad.), Id., li, 
1871, p. 203. Holotype and Paratype. 

viridicupretim Macleay (= Lenosoma fnlgens Macleay, 1863). Id., ii, 1871, p. 204. 
Holotype. 

Scitala armaticeps Macleay [Neso). Id., ii, 1871, p. 192. Holotype and Paratype. 
australis Macleay [Sericesthis). Id., ii, 1871, p. 192. Holotype. 

Semanopterus convexiusculus Macleay, Id., ii, 1871, p. 201. Holotype. 

depressiusculus Macleay (= 8 . subcostatus Castelneau, 1840). Id., ii, 1871, p. 200. 
Holotype and Paratype. 

distributus Blackburn. Trans. Roy. Soc. South Aust., 1896, p. 262. Paratype. 
rectangulus Blackburn. Id,, xix, 1896, p. 41. Paratype. 
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Valgus castaneipennis Macleay {Microvalgm). Trans. Ent. soc. N, 8. Wales, ii, 1871, 
p. 206. Holotype. 

nigrinus Macleay {Microvalgus). Id., ii, 1871, p. 205. Holotype. 

CERAMBYCIDAE. 

Ancita albopicta McKeown. Rec. Aust. Mus., xxi, 2, 1942, p. 98, text-fig. 10. Holotype. 

fascicMlata Blackburn. Trans. Roy. Soc. South Aust., xvi, 1893, p. 197. Paratypes. 
Aphiorhynchus costatus McKeown. Aust. Zool., ix, 2, 1938, p. 177, pi. xv, f. 1. Holotype 
and Paratypes. 

versicolor McKeown. Id., ix, 2, 1938, p. 178, pi. xv, f, 7. Holotype and Paratypes. 
Aridaeus cleroides McKeown (Cremys). Rec. Aust. Mus.. xx, 3, 1938, p. 207, pi. xxii, f. 3. 
Holotype and Allotype. 

princeps Carter. Proc. Linn. Soc. N. 8. Wales, lix, 3-4, 1934, p. 266. Holotype. 
Atesta angasi Pascoe, 1864, var. unicolor Carter. Id., liv, 3, 1929, p. 132. Paratype. 
Athemistus aberrans Carter. Id., Ivii, 3-4, 1932, p. 113. Holotype. 
aborigine Carter. Id., li, 4, 1926, p. 496. Paratype. 
barretti Carter. Id., li, 4, 1926, p. 500, f. 4. Holotype. 
harrisoni Carter. Id., li, 4, 1926, p. 497. Paratype. 
laevicollis Carter. Id., li, 4, 1926, p. 498. Paratype. 
macleayi Carter. Id., li, 4, 1926, p. 495. Holotype and Paratype. 
orbicollis Carter. Trans. Roy. Soc. South Aust., Ixi, 1937, p. 144. Holotype. 
tricolor Carter. Id., li, 4, 1926, p. 499. Paratype. 

Austrosoniatidia pulleni McKeown. Rec. Aust. Mus., xxi, 6, 1945, p. 288, text-fig. 3. 
Holotype. 

Brachytria angulata McKeown. Rec. Aust. Mus., xx, 3, 1938, p. 208, pi. xxii, f. 2. 
Holotype. 

discopunctafa McKeown. Id., xx, 3, 1938, p. 207, pi. xxii, f. 4. Holotype. 
occidentalis McKeown. Id., xx, 3, 1938, p. 209, pi. xxiii, f. 3. Holotype, 
Ceraegidion dorrigoensis McKeown. Id., xx, 2, 1937, p. 193, f. 1, 3, 4, la, b. c, Holotype 
5, Allotype c?, and Paratypes d and 

Ceresiuni australe Carter. Proc. Linn. Soc. N. S. Wales, Ivii, 3-4, 1932, p. 115. Holotype. 

procerum Olliff. Rec. Aust. Mus., i, 3, 1890, p. 74, pi. x, f. 3. Holotype. 

Chaodalis taylori McKeown. Rec. Aust. Mus., xxi, 2, 1942, p. 93. Holotype ? and Allo¬ 
type c?. 

Citriphaga mixta Lea. Agric. Qaz. N. S. Wales, xxx, 4, 1919, p. 261, f. 1-4. Paratype. 
Coptopterus decoratus McKeown. Rec. Aust. Mus., xx, 5, 1940, p. 302, pi. xxxi, fig. 6. 
Paratype. 

hirsutus McKeown. Id., xxi, 2, 1942, p. 86. Holotype J and Allotype (J. 
maculatus McKeown. Id., xx, 5, 1940, p. 304. Holotype. 
musgravei McKeown. Id., xx, 5, 1940, p. 303. Holotype 
partitus McKeown. fd., xx, 5, 1940, p. 304. Holotype c?. 
scriptelytron McKeown. Id., xx, 5, 1940, p. 305. Holotype (^. 
stramineous McKeown. Id., xx, 5, 1940, p. 306, pi. xxxi, fig. 3. Holotype ? J. 
Corrhenes cordata McKeown. Id., xxi, 2, 1942, p. 103. Holotype. 

nigrothorax McKeown. Id., xxi, 2, 1942, p. 104. Holotype. 

Didymocantha gracilis McKeown. Id., xxi, 2, 1942, p. 81. Paratype <?. 

Dihammus artius Olliff. Proc. Linn. Soc. N. 8. Wales, v (2), 1890, p. 9. Holotype. 

Disterna maculata McKeown. Rec. Aust. Mus., xx, 3, 1938, p. 211, pi. xxii, f. 6. Holotype. 

Ectositcta ornata Blackburn {BethcUuni). Trans. Roy. Soc. South Aust., xv, 1892, p. 66. 

Paratype. ^ 

Elasmostonia insulana Olliff. Rec. Aust. Mus., i, 3, 1890, p. 74, pi. x, f. 7. Holotype. 
Enneaphyllus middletoni McKeown. Id., xxi, 6, 1945, p. 286, figs. 1-2. Holotype J. 
Eroschema apicipeniie McKeown. id.,, xxi, 2, 1942, p. 92. Holotype. 
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Oastrophacodes ventricosus Lea. Trans. Roy. 8oc. South Aust., xl, 1916, p, 395, pi. xxxii, 
f. 4. Paratype. 

Hesthesis cingulata Kirby, 1818, var. I. Carter. Proc. Linn. Soc. N. 8. Wales, liil, 5, 1928, 
p. 646. Holotype. 

crahroides Carter. Id., liii, 6, 1928, p. 647. Paratype. 
divergens Carter. Id., Iviii, 3-4, 1933, p. 180. Holotype. 
montana Carter. Id., liii, 6, 1928, p. 648. Paratype. 
rufodorsalis Carter. Id., Ivii, 3-4, 1932, p. 114. Holotype and Allotype. 
Homaemota tricolor Lea. Rcc. South Aust. Mus., i, 1, 1918, p. 94. Paratypes. 

Howea angulata Olliff. Mem. Aust. Mus., ii, 1889, p. 95. Holotype. 

Karadinia nnhila McKeown. Rec. Aust. Mus., xxi, 2, 1942, p. 97, text-fig. 9. Holotype. 
Macrones brandoni McKeown. Rec. Aust. Mils., xx , 3, 1938, p. 204, pi. xxiii, f. 6 , 
Text-f. 6, 6a. Holotype and Paratypes. 

Mecynopus annulicornis McKeown. Id., xxi, 2, 1942, p. 92. Holotype. 

Mesolita antennalis Carter. Proc. Linn. Soc. N. 8. Wales, liv, 1929, p. 79. Holotype. 

interrupta Lea. Rec. South Aust. Mus., i, 1, 1918, p. 99, pi. ix, f. 10. Paratype. 
myrmecophila Lea. Id., i, 1, 1918, p. 102, pi. ix, f. 9. Paratype. 

Microtragus bifasciatus Lea. Trans. Roy. Soc. South Aust., xli, 1917, p. 624. Paratype. 
browni Carter. Proc. Linn, Soc. N. 8. Wales, Ivii, 3-4, 1932, p. 114. Holotype. 
echinatus Carter. Id., li, 4, 1926, p. 504. Holotype c? and Allotype 
tuberculatus Carter. Id., lix, 3-4, 1934, p. 268, f. 5. Holotype. 

Monohammus aestheticus Olliff {Bihammus). Proc. Linn. Soc. N. S. Wales, v (2), 1890, 
p. 8. Holotype. 

Neouracanthns nigroterminatus McKeown. Rec. Aust. Mus., xx, 3, 1938, p. 203, pi. xxii, 
f. 1. Holotype d and Allotype ?. 

Nerida carabiformis McKeown. Id., xx, 6, 1940, p. 294, pi. xxxii, fig. 3. Holotype. 

intricata McKeown. Id., xx, 6, 1940, p. 294, pi. xxxl, fig. 1. Holotype. 

Nothophysis barnardi Olliff (= Elaptus simulator Pascoe, 1867). Proc. Linn. Soc. N. S. 
Wales, V (2), 1890, p. 7. Holotype. 

Notoceresium elongata McKeown. Rec. Aust. Mus., xxi, 2, 1942, p. 82, text-fig. 1. Holo¬ 
type ? and Allotype d- 

setistriatus McKeown. Id., xxi, 2, 1942, p. 82, text-fig. 2. Holotype 5 and Allo¬ 
type d- 

Nungena binocularis McKeown. Id., xxi, 2, 1942, p. 96, text-fig. 8. Holotype d- 
Ochyra coarctata Pasc. var. polyrhachis McKeown. Id., xxi, 6, 1945, p. 287. Holotype. 
Opsidota gracilis McKeown. Id., xxi, 2, 1942, p. 86, text-fig. 4. Holotype 5 and Allotype d- 
Pachydissus sweersensis McKeown. Id., xx, 5, 1940, p. 297. Holotype. 

Parmenomorpha wasselli Carter. Proc. Linn. Soc. N. 8- Wales, Ivii, 3-4, 1932, p. 113. 
Holotype. 

Pempsamacra carteri McKeown. Rec. Aust. Mus., xxi, 2, 1942, p. 95. Holotype $ and 
Allotype d- 

Penthea adamsae McKeown. Id., xx, 3, 1938, p. 213, pi. xxii, t. 5. Holotype. 

tigrina Blackburn. Trans. Roy. Soc. South Aust., xxv, 1901, p, 37. Paratype. 
lichenosus McKeown. Rec, Aust. Mus., xxi, 2, 1942, p. 103. Holotype ? and 
Allotype d> 

Phacodes mirabiUs McKeown. Id., xx, 6, 1940, p. 297, pi. xxxi, fig, 4. Holotype. 
Phantissus citatus McKeown. Id., xx, 6, 1940, p. 307, pi. xxxii, fig. 2. Holotype. 
Piesarthrius bleeserae McKeown. Id., xxi, 2, 1942, p. 85. Holotype d^ 

gearyi McKeown. Id., xx, 6, 1940, p. 300, pi. xxxii, fig. 4. Holotype d- 
reticulatus McKeown. Id., xx, 6, 1940, p. 301, pi. xxxi, fig. 2. Holotype d- 
rufofiavus McKeown. Id., xx, 6, 1940, p. 301, pi. xxxii, fig. 6. Holotype $. 
Platyomopsis fraserensis Blackburn. Trans. Roy. Soc. 8. Aust., xvi, 1893, p. 198. 
Holotype. 
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Porithodes pustulata Carter. Proc. Linn, 8oc, N, 8, Wales^ Iv, 6, 1930, p. 548. Holotype. 
Prosoplus metallescens Breuning. Festschrift f. Emhrik Strand, iv, 1938, p. 352. 
Paratype. 

Pytheus castaneus McKeown. Rec. Aust, Mus., xxi, 2, 1942, p. 93. Holotype. 
Rhinopfithalmus hyalinatus McKeown. Id,, xxi, 2, 1942, p. 88, text-fig. 5. Holotype. 

parvus McKeown. ld„ xxi, 2, 1942, p. 89, text-fig. 6. Holotype 5 and Allotype (J. 
Rhytiphora hrowni McKeown. Id., xx, 3, 1938, p. 212, pi. xxili, f. 4. Holotype % Allo¬ 
type cf, and Paratypes J and $. 

maculosella Blackburn. Trans. Roy. 8oc, South Aust., xxvi, 1902, p. 320. Paratype. 
rosei Olliff. Proc. Linn. 8oc. N. 8. Wales, v (2), 1890, p. 10. Holotype. 
Sceleocantha carteri McKeown. Rec. Aust. Mus., xx, 3, 1938, p. 201, f. 1. Holotype. 
cuneata McKeown. Id., xx, 3, 1938, p. 200, f. 2. Holotype and Paratype. 
garnseyi McKeown. Id., xx, 3, 1938, p. 202, f. 3. Holotype. 

Scolecobrotus uniformis Lea. Trans. Roy. Soc. South Aust., xl, 1916, p. 388. Paratype. 
Simocrysa tricolor McKeown. Rec. Au.Ht. Mus., xxi, 2, 1942, p. 91. Holotype. 

Sisyrium apicalc Carter. Proc. Linn. Soc. N. 8. Wales, liv, 3, 1929, p 135. Holotype. 
Sodus zic-zac McKeown. Rec. Aust. Mus., xxi, 2, 1942, p. 104. Holotype. 

Somatidia aranea Olliff. Mem. Aust. Mus., ii, 1889, p. 97. Holotype. 
rapillosa Olliff. Id., ii, 1889, p. 97. Holotype. 
pulchem Olliff. Id., ii, 1889, p. 96. pi. vi, f. 4. Holotype. 
pernitida McKeown. Rec. Aust. Mas., xx, 3, 1938, p. 210. Holotype. 

Stenellipsis spencei McKeown. Id., xxi, 2, 1942, p. 97. Holotype. 

Syllitosimilis aherrans McKeown. Aust. Zool., ix, 2, 1938, p. 178, pi. xv, f. 2, text-fig. 7. 
Allotype ^ and Paratype $. 

Syllitus acanthias McKeown. Rec. Aust. Mus., xx, 2, 1937, p. 113, pi. xix, f. 5, 6a. 
Holotype and Paratypes. 

argillaceus McKeown. Id., xx, 2, 1937, p. 113, pi. xix, f. 8. Paratype. 
araucariae McKeown. Aust. Zool., ix, 2, 1938, p. 174, pi. xv, f. 4, text fig. 2. 
Paratypes, 

hellulus McKeown. Rec. Aust. Mus., xxi, 2, 1942, p. 89, text fig. 7. Holotype. 
brimblecomhei McKeown. Aust. Zool., ix, 2, 1938, p. 174, pi. xv, f. 10, text fig. 6. 
Paratypes. 

cassiniae McKeown. Id., ix, 2, 1938, p. 175, pi. xv, f. 6, text fig. 4. Paratype. 
centocrus McKeown. Id., ix, 2, 1938, p. 175, pi. xv, f. 9. Holotype. 
divergens McKeown. Rec. Aust. Mus., xx, 2, 1937, p. 114, pi. xix, f. 6. Holotype 
and Paratypes, 

dubius McKeown. Aust. Zool., ix, 2, 1938, p. 176, pi. xv, f. 6, text-f. 3. Paratype. 
froggatti McKeown. Rec. Aust. Mus., xx, 2, 1937, p. 114, pi. xix, f. 2. Holotype 
and Paratype. 

microps Blackburn. Proc. Roy. Soc. Vic., 1900, p. 232. Paratype. 
minutus McKeown. Rec. Aust. Mus., xx, 2, 1937, p. 115, pi. xix, f. 1. Paratype. 
sinuaticosta McKeown. Aust. Zool., ix, 2, 1938, p. 176, pi. xv, f. 5, text f. 5. 
Holotype. 

sinuatus McKeown. Rec. Aust. Mus., xx, 2, 1937, p. 115, pi. xix, f. 4, 4a. Holotype 
and Paratypes. 

tuberculatus McKeown. Aust. Zool., ix, 2, 1938, p. 176, pi. xv, f. 8, text f. 1. 

Holotype % Allotype and Paratypes. 
unistriatus McKeown. Rec. Aust. Mus., xxi, 2, 1942, p. 91. Holotype. 
Tcmnosternus catulus McKeown. Id., xxi, 2, 1942, p. 99. Paratype. 

flavoscriptus {- flavolineatus) McKeown. Id., xxi, 2, 1942, p,^ 99. Paratype. 
imbilensis McKeown. Id., xx, 5, 1940, p. 34, pi. xxxii, fig. 1. Paratypes. 
quadrituberculatus McKeown. Id., xxi, 2, 1942, p. 102. Paratypes. 
undulatus McKeown. Id., xxi, 2, 1942, p. 102. Holotype. 
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Tessaromma aurata McKeown. Id,, xxi, 2, 1942, p. S3. Holotype. 
loxleyae McKeown, Id,, xxi, 2, 1942, p. 88. Holotype. 
sordida McKeown. Id,, xx, 5, 1940, p. 299. Holotype. 
truncatispina McKeown. Id., xx, 5, 1940, p. 299. Holotype. 

Tilloforma hicolor McKeown. Id., xxi, 6, 1945, p. 290, text fig. 6. Holotype. 

Titurius intonaodorsalis McKeown. Id., xxi, 2, 1942, p. 94. Holotype. 

aalehrosus McKeown. Id., xxi, 2, 1942, p. 94. Holotype ? and Allotype 
Toxeutea raailis Olliff (= Cacodacnus hebridanus Thomson, 1860). Proc. Linn. Soc. 

N. 8. Wales, ii (2), 1887, p. 1010. Holotype. 

Tragocerua cylindricus Carter. Id., lix, 3-4, 1934, p. 267, f. 4. Holotype. 

Tya atellata McKeown. Rec. Aust. Mus., xx, 5, 1940, p. 308, pi. xxxi, fig. 5. Holotype ? 
Uracanthua cryptophagua Olliff. Agric. Gaz. N. 8. Wales, iii, 1892, p. 896, pi. Ivii. 
Holotype. 

diacicollis Lea. Trans. Roy. Soc. South Aust., xl, 1916, p. 373, pi. xxxii, f. 8-9. 
Paratype. 

insignia Lea. Id., xl, 1916, p. 370, pi. xxxii, f. 5. Paratype. 
maleficus Lea. Proc. Linn. Soc. N. 8. Wales, xli, 1916 (1917), p. 739, fig. (J. 
Paratype. 

Wahn zonulitia McKeown. Rec. Aust. Mus., xx, 5, 1940, p. 295, pi. xxxii, fig. 5. Holotype 
2 and Allotype S. 

Xylotoles segrex Olliff. Mem. Aust. Mus., ii, 1889, p. 96. Holotype. 

Zygocera norfolkensia McKeown. Rec. Aust. Mus., xx, 3, 1938, p. 211, pi. xxii, t 1. 
Holotype. 


CHRYSOMELIDAE. 

Adimonia fugitiva Lea. Trans. Roy. Soc. South Aust., 1, 1926, p. 83. Paratype. 
Agetinus abjectus Lea. Id., xxxix, 1915, p, 269. Paratype. 
hackeri Lea, Id., xxxix, 1915, p. 268. Paratypes. 

nitidivirgatus Lea. Id., xxxix, 1915, p. 270, pi. viii, f. 131, 157. Paratypes. 
Alittus Scutellaria Lea. Id., xxxix, 1916, p, 274. Paratype. 

Ateratooerus intricatus Blackburn. Proc. Linn. Soc. N. S. Wales, v (2), 1890, p. 357. 
Paratype. 

Augomela tibialis Lea. Trans. Roy. Soc. South Aust., xl, 1916, p. 412. Paratypes. 
Aulocophora tetrastictoptera Lea. Mem. Qld. Mus., viii, 1, 1924, p. 50. Paratype. 
Brontispa castanea Lea. Trans. Roy. Soc. South Aust., I, 1926, p. 84. Paratype. 
Candezia lata Lea. Proc. Linn. Soc. N. 8. Wales, xlviii, 4, 1923, p. 570. Paratype. 

leai Blackburn. Trans. Roy. Soc. South Aust., xviii, 1894, p. 237. Paratype. 
Chryaomela acaciae Lea. Id., xl, 1916, p. 400. Paratype. 

Cleptor laevicollis Lea. Id., xxxix, 1916, p. 312, pi. vii, f. 91, pi. viii, f. 147-148. 
Paratypes. 

multicolor Lea. Id., xxxix, 1915, p. 304. Paratype. 

Colaspoides picticornia Lea. Id., xxxix, 1915, p. 287, pi. viii, f. 139. Paratype. 
Ditropidus apicipennia Lea. Rec. South Aust. Mus., i, 4, 1921, p. 391. Paratype. 
brevicoUia Lea. Mem, Qld. Mus., vii, 3, 1921, p. 226. Paratype. 
cognatus Lea. Rec. South Aust. Mus., i, 4, 1921, p. 404. Paratype. 
coriaceus Lea. Proc. Linn. Soc. N. 8. Wales, xlv, 3, 1920, p. 397. Paratype. 
cribripennis Lea. Trans. Roy. Soc. South Aust., liv, 1920, p. 226. Paratype. 
fiavipes Lea. Id., liv, 1920, p. 224. Paratype. 
flavolateralis Lea. Id., liv, 1920, p. 238. Paratype. 
gagntes Lea. Rec. South Aust. Mus., 1, 4, 1921, p. 409. Paratype. 
gibbicollis Lea. Id., i, 4, 1921, p. 381. Paratype. 

lateroapicalia Lea. Trans. Roy. Soc. South Aust., liv, 1920, p. 237. Paratypes. 
macrocephalus Lea. Id., liv, 1920, p. 242. Paratypes. 
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Ditropidus niinutus Lea. Id,, liv, 1920, p. 239. Paratypes. 
ohlongipennis Lea. Id,, liv, 1920, p. 232. Paratypes. 
opadceps Lea. Mem, Qld, Mus,, vii, 3, 1921, p. 227. Paratype. 
puheacens Lea. Trans, Roy, 8oc, South Aust,, liv, 1920, p. 223. Paratype. 
punctivarius Lea. Rec. South Aust, Mua., 1, 4, 1921, p. 408. Paratypes. 
semicrudus Lea. Trans, Roy, Soc, South Aust,, liv, 1920, p. 230. Paratype. 
soHtus Lea. Mem, Qld, Mus,, vii, 3, 1921, p. 223. Paratypes. 
tranquillus Lea. Proc. Linn. Soc, N, S. Wales, xlv, 3, 1920, p. 398. Paratype. 
tropicus Lea. Mem, Qld, Mus,, vii, 3, 1921, p. 224. Paratypes. 
vagans Lea. Id,, vii, 3, 1921, p. 225. Paratypes. 
vicarius Lea. Id,, vii, 3, 1921, p. 225. Paratype. 

Edusa ahdominalis Lea (Edusella). Trans, Roy, Soc, South Aust,, xxxlx, 1915, p. 299, 
pi. vii, f. 116. Paratype. 

posthumeralis Lea {Edusella), Id,, xxxix, 1915, p. 223. Paratype. 
pulchra Lea {Edusella). Id., xliii, 1919, p. 348, f. 6-7. Holotype. 
virgatipes Lea {Edusella). Id., xxxix, 1915, p. 231. Paratypes. 

Elaphodes nigrovarius Lea. Id., xliv, 1920, p. 250. Paratype. 

Geomela hlackhurni Lea. Id., xl, 1916, p. 248. Paratypes. 

Qeloptera miracula Lea. Id,, xxxix, 1915, p. 251. Paratypes. 

orientaHs Lea. Id., xxxix, 1915, p. 242, pi. vii, f. 71-72. Paratype 

pallipes Lea. Id., xxxix, 1915, p. 254. Paratype. 

porosa Lea. Id., xxxix, 1915, p. 250. Paratype. 

setifera Lea. Id., xxxix, 1915, p. 243. Paratypes. 

tihialis Lea. Id., xxxix, 1915, p. 258, pi. vii, f. 125-126. Paratype 

Lamprolina hackeri Lea. Proc, Linn. Soc. N. 8. Wales, xl, 3, 1915, p. 521. Paratype. 

Monolepta ahundans Lea. Id., xlviii, 4, 1923, p. 540. Paratypes. 
antennalis Lea. Id., xlviii, 4, 1923, p. 643. Paratype. 
dilutior Blackburn. Trans. Roy. Soc, South Aust,, 1896, p. 91. Paratypes. 
foveiventris Lea. Proc. Linn. Soc. N. 8. Wales, xlviii, 4, 1923, p. 637. Paratypes. 
hypomela Lea. Id., xlviii, 4, 1923, p. 630. Paratype. 
intricata Lea. Id., xlviii, 4, 1923, p. 661. Paratype. 
minuscula Lea. Id., xlviii, 4, 1923, p. 544. Paratypes. 
pachycera Lea. Id., xlviii, 4, 1923, p. 639. Paratype. 
panophila Lea. Id., xlviii, 4, 1923, p. 541. Paratype. 
semiflava Lea. Id., xlviii, 4, 1923, p. 553. Paratype. 

Neorupilia flava Lea. Proc. Roy. Soc. Vic., xxxvii (N.S.), 1925, p. 9. Paratype. 

Paropsis nigrolineata Lea. Rec. South Aust. Mus., ii, 4, 1924, p. 537. Paratype. 
niohe Blackburn. Proc. Linn. Soc. N. S. Wales, 1898, p. 696. Paratypes. 
trimorplia Lea. Rec. South Aust. Mus., ii, 4, 1924, p. 529. Paratype. 

Plectroscelis calida Blackburn. Trans. Roy. Soc. South Aust., 1896, p. 69. Paratype. 

Rhyparida atra Lea. Id., xxxix, 1916, p. 149, pi. vii, f. 96. Paratype. 
flavolatera Lea. Id.^ xxxix, 1915, p. 162, pi. vii, f. 48. Paratype. 
halticodes Lea. Id., xxxix, 1916, p. 166. Paratypes. 
mediovittata Lea. Id., xxxix, 1916, p. 154, pi. vii, f. 60-1. Paratype. 
minuscula Lea. Id., xxxix, 1915, p. 164. Paratype. 
tenuis Lea. Id., xxxix, 1916, p. 164. Paratype. 
tropica Lea. Id,, xxxix, 1916, p. 167, pi. vii, f. 55-57. Paratype. 
uniformis Blackburn. Proc. Linn. Soc. N. 8. Wales, iii (2), 1888, p. 1483. 
Paratype. 

Rupilia insignis Lea. Proc. Roy. Soc. Vic., xxxvii (N.S.), 1926, p, Paratype. 

Scelodonta hrevipilis Lea. Trans, Roy. Soc, South Aust., xxxix, 1916, p. 168, pi. vii, 
f. 107. Paratype. 

Tomyris laeta Blackburn {Odontionopa). Proc, Linn. Soc. N. 8. Wales, iv (2), 1889, 
p. 468. Paratype. 
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TrypocolaspU hiimpressa Lea. Trans, Roy, 8oc, South Aust., xxxix, 1915, p. 234, pi. viii, 
f. 151« Paratype. 

punctatostriata Lea. Id., xxxix, 1916, p. 327. Paratype. 

SCOLYTIDAE. 

Phloeopthorus acaciae Lea. Proc. Roy. Soc. Vic., xx (N.S.), 1909, p. 146. Paratype. 

CURCULIONIDAE. 

Acantholophus mastersi Macleay. Trans. Ent. Soc. N. 8. Wales, i, 1866, p. 327. Holotype. 
posticalis Macleay. Id., i, 1866, p. 327. Holotype and Paratype. 
suttoni Carter. Proc. Linn. Soc. N. 8. Wales, Ixi, 1-2, 1936, p. 109. Holotype. 
Ampagia sguamibunda Lea. Trans. Ent. Soc. Lond., 1929, p. 188, pl. xvi, f. 13-18. 
Paratype. 

AoUes fasciatus Lea. Trans. Roy. Soc. South Aust., li, 1927, p. 157. Paratype. 
maculipennis Lea. Id., li, 1927, p. 159. Paratype. 
marmoratus Lea. Id., li, 1927, p. 167. Paratype. 

Aphanocorynes procerus Olliff. Mem. Aust. Mus., ii, 1889, p. 93. Holotype and Paratype. 
semirufirostris Lea. Pioc. lAnn. Soc. N. S. Wales, xxxix, 1914 (1915), p. 689. 
Paratypes. 

Apion astri Lea. Id., li, 3, 1926, p. 342. Paratypes. 

australasiae Lea. Deut. Ent. Zeit., 1910, p. 514. Paratypes. 

hoblerae Lea. Proc. Linn. Soc. N. S. Wales, xxxix, 4, 1914, p. 678. Paratypes. 

interoculare Lea. Id., li, 3, 1926, p. 346. Paratypes. 

melvillense Lea. Id., li, 3, 1926, p. 347. Paratypes. 

microscopicum Lea. Trans. Roy. Soc. South Aust., xxxiv, 1910, p. 35. Paratype. 
orthodoxum Lea. Proc. Linn. Soc. N. 8. Wales, li, 3, 1926, p. 349. Paratype. 
quadricolor Lea. Id., 11, 3, 1926, p. 348. Paratypes. 
rivulare Lea. Id., li, 3, 1926, p. 349. Paratypes. 

Auletes anthracinus Lea. Id., li, 3, 1926, p. 356. Paratype. 
laterirostris Lea. Id., li, 3, 1926, p. 358. Paratype. 
obscurus Lea. Id., li, 3, 1926, p. 367. Paratype. 

Hczm angophorae Lea. Trans. Roy. Soc. South Aust., xxx, 1906, p. 86. Paratype. 
australiae Lea. Id., xxx, 1906, p, 88. Paratype. 
oblonga Lea. Id., xxx, 1906, p. 89. Paratype. 
sororia Lea. Id., xxx, 1906, p. 87. Paratype. 
subopaca Lea. Id., xxx, 1906, p. 87. Paratype. 
vagans Lea. Id., xxx, 1906, p. 88. Paratype. 

Basedotoia basicollis Lea. Id., liv, 1930, p. 160, fig. Paratype. 

Belus acrobeles Olliff. Mem. Aust. Mus., ii, 1889, p. 91, pl. vi, f. 2. Holotype. 

angustatus Lea. Trans. Roy, Soc. South Aust., xli, 1917, p. 607, Paratype. 
mimicus Lea. Id., xli, 1917, p. 600. Paratypes. 
variabilis Lea. Id., xli, 1917, p. 606. Paratype. 

Chrysophormacis pulcher Lea. Proc. Linn. Soc. N. 8. Wales, xxxix, 1915, p. 664. 
Paratype. 

Cisowhitea intermedia Lea. Trans. Roy. Soc. South Aust., lii, 1928, p. 114, fig. Paratypes. 
Cossonus lethargicus Olliff. Mem. Aust. Mus., ii, 1889, p. 94. Holotype and Paratype. 
Cubicorrhynchus rectipes Ferguson. Trans. Roy. Soc. South Aust., xxxix, 1915, p. 82. 
Paratypes. 

Decilaus medioalbus Lea. Rec. South Aust. Mus., iv, 2, 1930, p. 246. Paratype. 
nitidirostris Lea. Id., iv, 2, 1980, p. 246. Paratype. 

striatus Lea. Trans. Roy. Soc. South Aust., xxxvil, 1913, p. 384. Paratype. 
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Desiantha ferruginea Lea. Proc. Linn, 8oc, N, 8, Wales, liii, 4, 1928, p. 376. Paratype. 
foveata Lea. Id., liii, 4, 1928, p. 378. Paratype. 
lata Lea. Id,, liii, 4, 1928, p. 383. Paratype. 

nociva Lea. Trans. Roy, 8oc, South Aust., xxxiii, 1909, p. 174. Paratype. 
Diethusa hasipennis Lea. Id,, lii, 1928, p. 142. Paratype. 
inermis Lea. Id., xxxvii, 1913, p. 191. Paratype. 
insignata Elston. Id., xliii, 1919, p. 346, f. 3. Holotype. 
tuherculata Lea. Ann. Mag. Nat. Hist., xv (8), 1915, p. 460. Paratype. 

Dyostines punctiventris Blackburn. Proc. Linn. Soc. N. 8. Wales, v (2), 1890, p. 319. 
Paratype ?. 

Elleschodes eucalyptae Lea. Proc. Roy. Soc. Vic., xx (N.S.), 1907, p. 178. Paratypes. 
Emplesis Mfoveata Lea. Trans. Roy. Soc. South Aust., li, 1927, p. 117. Paratypes. 
costirostris Lea. Id., 11, 1927, p. 103. Paratype. 
grisea Lea. Id., li, 1927, p. 105. Paratypes. 
leucophaea Lea. Id., li, 1927, p. 109. Paratype. 
masculina Lea. Id., li, 1927, p. 118. Paratypes. 
nigriclava Lea. Id., li, 1927, p. 102. Paratype. 
ohliqua Lea. Id., li, 1927, p. 111. Paratype. 
ovalisticta Lea. Id., li, 1927, p. 94. Paratypes. 
suturalis Lea. Id., li, 1927, p. 95. Paratype. 
tibialis Lea. Id., 11, 1927, p. 110. Paratypes. 

Euiopea bivittata Lea. Jalirb. Wiss. Anst. Hamburg, xxvi, 2, 1909, p. 196. Paratype. 

viridisquama Lea. Mem. Soc. Ent. Belg., xviii, 1911, p. 96. Paratype. 

Epacticus occidentalis Lea. Trans. Roy. Soc. South Aust., 11, 1917, p. 595. Paratype. 
Epamoebus ziczac Lea {Emplesis). Fauna Sudwest Aust., ii, 14, 1909, p. 226. Paratype. 
Eristus blaekburni Lea. Mem. Soc. Ent. Belg., xviii, 1911, p. 99. Paratype. 

inconstans Lea. Id., xviii, 1911, p. 98. Paratype. 

Essolithna jonesi Lea. Trans. Roy. Soc. South Aust., xli, 1917, p. 590. Paratype. 
mediofusca Lea. Id., xxxviii, 1914, p. 316. Paratype. 
seriata Blackburn. Id., xvi, 1892, p. 50. Paratypes. 

Eurychirus obtusatus Lea. Proc. Linn. Soc. N. 8. Wales, liv, 5, 1929, p. 534. Paratype. 
Geochus howensis Lea. Trans. Roy. Soc. South Aust., li, 1927, p. 167. Paratype. 
Glaucopela nitidicola Lea. Proc. Linn. Soc. N. 8. Wales, liii, 1928, p. 376. Paratypes. 
Gonipterus inconspicuus Lea. Proc. Roy. Soc. Vic., xxxix (N.S.), 1927, p. 102. Paratypes. 
Gygaeus squamiventris Lea. Trans. Roy. Soc. Sotith Aust., xxxviii, 1913, p. 231. 
Paratype. 

Hibberticola echinata Lea {Elleschodes). Id., xxxii, 1908, p. 248. Paratype. 

Idotasia montivaga Ollilf. Mem. Aust. Mus., ii, 1889, p. 93. Holotype and Paratype. 

squamigera Olliff. Id., ii, 1889, p. 93. Holotype. 

Leptops browni Lea. Trans. Roy. Soc. South Aust., xl, 1916, p. 342, pi. xxxvii, f. 123—126. 
Paratype. 

etheridgei Olliff. Mem,. Aust. Mus.. ii, 1889, p. 90, pi. vi, f. 5. Holotype. 
rhizophagus Lea. Trans. Roy. Soc. South Aust., xxxviii, 1914, p. 295. Paratype. 
suturalis Lea. Id., xl, 1916, p. 347. Paratype. 

Lybaeba pretiosa Lea. Mem. Soc. Ent. Belg., xviii, 1916, p. 109. Paratype. 

Mandalotus angustipennis Lea. Trans. Roy. Soc. SotUh Aust., xxv, 1911, p. 72. Paratype. 
auchmeresthes Lea. Rec. South Aust. Mus., iii, 2, 1926, p. 167. Paratypes J and J. 
cinereus Lea. Id., Iv, 1931, p. 46. Holotype cT- 

insignipes Lea. Rec. South Aust. Mus., iii, 1926, p. 172. Holotype and Paratype. 
interoculams Lea. Trans. Roy. Soc. South Aust., xxxv, 1911, p. 69. Paratypes c? 
and ?. 

latebricola Lea. Rec. South Aust. Mus., Hi, 2, 1926, p. 181. Paratype. 
modicus Lea. Trans. Roy. Soc, South Aust., Iv, 1931, p. 47. Paratypes. 
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Mandalotus postcoxalis Lea. Rec. South Aust. Mus., iii, 2, 1926, p. 185, f. 78k. Paratypea. 
recticarinatus Lea. /d., iil, 2, 1926, p. 175. Paratypea. 
taylori Lea. Trans. Roy. Soc. South Aust., xxxv, 1911, p. 67. Paratype. 
MecMstocerus muUimaculatus Lea. Rec. South Aust. Mus., Iv, 1, 1928, p. 49. Paratypea. 
Melanterius oleosus Lea. Trans. Roy. Soc. South Aust., lii, 1928, p. 121. Paratype. 
semiporosus Lea. Mem. Soc. Ent. Belg., xvi, 1908, p. 165. Paratype. 
squamipennis Lea. Trans. Roy. Soc. South Aust., lii, 1928, p. 118. Paratype. 
Merimnetes decipiens Lea. Id., xxxiv, 1910, p. 16. Paratype. 

fagi Lea. Id., xxxiv, 1910, p. 13. Paratype. 

Micraonychus casuarinae Lea. Ann. Mag. Nat. Hist., xv (8), 1915, p. 472. Paratype. 

decipiens Lea. Id., xv (8), 1915, p. 471. Paratypea. 

Microherosiris albus Lea. Trans. Roy. Soc. South Aust., xxxvii, 1913, p. 200. Paratype. 
Microcryptorhynchus fasciculatus Lea. Rec. South Aust. Mus., iv, 1, 1928, p. 86. 
Paratypea. 

howensis Lea. Id., iv, 1, 1928, p. 84. Paratypea. 
norfolkensis Lea. Id., iv, 1, 1928, p. 83. Paratype. 
areas Lea. Id., iv, 1, 1928, p. 85. Paratype. 
rufimanus Lea. Id., iv, 1, 1928, p. 84. Paratypea. 

Misophrice ampUpennis Lea. Trans. Roy. Soc. South Aust., xxxix, 1915, p. 673. Paratype. 
duMa Lea. Id., xxxviii, 1914, p. 341. Paratypea. 

griffithi Lea. Proc. Linn. Soc. N. 8. Wales, xxxix, 4, 1914 (1915), p. 674. Paratype. 
inconstans Lea. Trans. Roy. Soc. South Aust., xxxviii, 1914, p. 342. Paratypea. 
nigripes Lea. Id., xxx, 1906, p. 77. Paratype. 
soror Lea. Id., xxxviii, 1914, p. 339. Paratypea. 
subvariabilis Lea. Id., li, 1927, p. 151. Paratypea. 

Myllocerus ashi Lea. Id., xli, 1917, p. 586. Paratype. 

chaunoderus Lea. Proc. Linn. Soc. N. 8. Wales, 1, 4, 1926, p. 421. Paratypea. 
herbivorus Lea. Id., 1, 4, 1925, p. 423, Paratypea. 
hoplosternus Lea. Id., liv, 6, 1929, p. 626. Paratypea. 

incurvus Lea. Trans. Roy. Soc. South Aust., xxxiii, 1909, p. 147. Paratype. 
nigrqvarius Lea. Id., xxxviii, 1914, p. 289. Paratype. 
varius Lea. Id., xxxviii, 1914, p. 286. Paratype. 

Notiosomus insularis Lea. Proc. Linn. Soc. N. S. Wales, lii, 1927, p. 375. Paratypea. 
Othorrhinus vagus Olliff. Mem. Aust. Mus., ii, 1889, p. 91. Holotype. 

Oxyops alphabeticus Lea. Trans. Roy. Soc. South Aust., xli, 1917, p. 591. Paratype. 

vacillans Lea. Id., xli, 1917, p. 692. Paratype. 

Perissops ochraceonotatus Lea. Id., xxxvii, 1913, p. 201. Paratypea. 

Polyphrades brevirostris Lea. Mem. Soc. Ent. Belg., xvi, 1908, p. 133. Paratypea. 
collaris Lea. Trans. Roy. Soc. South Aust., xxxviii, 1914, p. 314, Paratype. 
maestus Lea. Id., xl, 1916, p. 355. Paratype. 
marmoratus Lea. Id., xxxviii, 1914, p. 316. Paratype. 

subterraneus Lea. Proc. Linn. Soc. N. S. Wales, xli, 4, 1916, p. 734. Paratypea. 
Poropterus angustatus Lea. Id., 1897, p. 468. Paratype. 

Prophaesia alba Lea. Proc. Roy. Soc. Vic., xxxix (N.S.), 1927, p. 107. Paratype. 
Psalidura coxi Macleay. Trans. Ent. Soc. N. S. Wales, i, 1865, p, 204. Holotype and 
Paratype. 

falciformis Macleay. Id., i, 1865, p. 213. Holotype $ and Allotype (?. 
helyi Macleay (= P. mirabilis Kirby, 1818). Id., i, 1865, p. 213. Holotype and 
Paraiype. 

howitti Macleay (= P. mirabilis Kirby, 1818). Id., i, 1865, p. 211. Holotype and 
Paratype. 

intermedia Ferguson. Proc. Roy. Soc. Vic., xxvi (N.S.), 1914, p. 246. Paratype. 
mastersi Macleay. Trans. Ent. Soc. N. S. Wales, i, 1866, p. 214. Holotype. 
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Psalidura miracula Macleay. Id,, i, 1865, p. 205. Holotype. 

mirafica Macleay (= P, mira Boheman, 1843). Id., i, 1865, p. 206. Holotype. 
mitchelli Macleay. Id., i, 1865, p. 210. Holotype and Paratype. 

Montana Macleay. Id., i, 1865, p. 209. Holotype and Paratype. 
rufolineata Macleay. Id., i, 1865, p. 203. Holotype. 

Rhamphus megalops Lea. Proc. Linn. 8oc. N. S. Wales, 1, 4, 1925, p. 427. Paratypes. 

microscopicus Lea. Id., 1, 4, 1925, p. 428. Paratype. 

Rhinaria carinirostris Lea. Id., liv, 5, 1929, p. 537. Paratypes. 

Roptopterus tasmaniensis Lea. Proc. Roy. Soc. Vic., xx (N.S.), 1907, p. 185. Paratype. 
Sclerorrhinella granuliceps Ferguson. Proc. Linn. Soc. N. N. Wales, xxxviii, 1913, p. 391. 
Holotype. 

i^ynomus setipennis Lea. Ent. Mitt., xvi, 1927, p. 129. Paratypes. 

Talaurinus catenulatus Macleay. Trans. Ent. Soc. N. 8. Wales, i, 1865, p. 234. Holotype. 
caviceps Macleay. Id., i, 1866, p. 320. Holotype. 
euomioides Macleay. Id., i, 1866, p. 225. Holotype. 

fergusoni Carter. Trans. Roy. Soc. South Aust., Ixi, 1937, p. 143. Holotype and 
Allotype. 

lossulatus Ferguson. Proc. Linn. Soc. N. S. Wales, xxxviii, 1913, p. 368. Holotype. 
gayndahensis Ferguson. Id., xxxvii, 1912, p. 131, pi. ii, f. 8. Holotype. 
humeralis Macleay. Trans. Ent. Soc. N. S. Wales, i, 1866, p. 224. Holotype. 
impressicollis Macleay. Id., i, 1865, p. 239. Holotype and Paratype. 
incaneseens Macleay Macleay, 1865, var. murieatiis Macleay. Id., i, 1866, p. 321. 
Holotype. 

irroratus Ferguson. Proc. Linn. Soc. N. S. Wales, xxxviii, 1913, p. 361. Holotype. 
pallidus Macleay. Trans. Ent. Soc. N. 8. Wales, i, 1865, p. 223. Holotype. 
papulosus Macleay. Id., i, 1865, p. 222. Holotype. 
parallelus Macleay. Id., i, 1865, p. 224. Holotype. 

parvus Ferguson. Proc. Linn. Soc. N. S. Wales, xxxvii, 1912, p. 110. Holotype. 
pulverulentus Macleay. Trans. Ent. Soc. N. S. Wales, i, 1865, p. 223. Holotype and 
Paratype. 

scabrosus Macleay. Id., i, 1865, p. 235. Holotype and Paratype. 
sphaerulatus Macleay. Id., i, 1865, p. 235. Holotype. 
squamosus Macleay. Id., i, 1865, p. 219. Holotype. 
tuherculaius Macleay. Id., i, 1865, p. 233. Holotype. 
variegatus Macleay. Id., i, 1865, p. 218. Holotype. 

Tapinocis abundans Lea. Trans. Roy. Soc. South Aust.. Hi, 1928, p. 161. Paratypes. 
Timareta hamata Lea. Id., xlvi, 1922, p. 300, pi. xiii, f. 4. Paratype. 
incisipes Lea. Id., xlvi, 1922, p. 301, pi. xiii, f. 5. Paratype c?. 
xanthorrohae Lea. Id., xxxiii, 1909, p. 165. Paratype. 

Tranes insignipes Lea. Proc. Linn. Soc. N. 8. Wales, liv, 5, 1929, p. 537. Paratype. 
Tychius horni Lea. Dent. Ent. Zeit., 1910, p. 515. Paratype. 

Tyrteosus flavinotatus Lea. Trans. Roy. Soc. South Aust., xxxvii, 1913, p. 203. Paratypes. 
trianguliferus Lea. Id., xxxvii, 1913, p. 330. Paratype. 

TYPES OF EXTRA-AUSTRALIAN COLEOPTERA. 

CARABIDAE. 

Planetes unicolor Macleay (Pogonoglos.stis). Proc. Linn. Soc. N. 8. Wales, i (2), 1886, 
p. 137. Holotype. 

Stricklandia pericolloides Macleay. Id., i (2), 1886, p. 139. Holotype. 

0 

GYRINIDAE. 

Enhydrus froggatti Macleay {Macrogyrus). Proc. Linn. Soc. N. 8. Wales, i (2), 1886, 
p. 141. Holotype. 
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HYDROPHILIDAE. 

T^osodendron fijiense Lea. Rec. South Aust, Mus., iv, 3, 1931, p. 376. Paratype. 

BOSTRYCHIDAE. 

Rhizopertha papuensis Macleay. Proc, Linn, 8oc. N, 8. Wales, i (2), 1886, p. 154. 
Holotype. 


STAPHYLINIDAE. 

Anomognathus dehilis Cameron. Rec, South Aust. Mus,, iii, 3, 1927, p. 270. Paratype. 
Apheloglossa pacifica Cameron. Id., iii, 3, 1927, p. 268. Paratype. 

Atheta fijiana Cameron. Id,, iii, 3, 1927, p. 271. Paratype. 

Philonthus bicoloratus Cameron. Id., iv, 3, 1931, p. 261. Paratype. 

Silusa biplagiata Cameron. Id., iii, 3, 1927, p. 270. Paratype. 

Stemotropa brevicornis Cameron. Id., iii, 3, 1927, p. 265. Paratype. 
longicornis Cameron. Id., iii, 3, 1927, p. 266. Paratypes. 

LYCIDAE. 

Calopteron amplipenne Macleay. Proc. Linn. Soc. N. 8. Wales, i (2), 1886, p. 151. 
Holotype. 

Varphurus cyaneipennis Macleay. Id., i (2), 1886, p. 153. Holotype. 

Metriorrhynchus infuscatus Macleay. Id,, i (2), 1886, p. 151. Holotype. 
serricorms Macleay. Id., i (2), 1886, p. 150. Holotype. 
tenuis Macleay. Id., i (2), 1886, p. 150. Holotype. 

Trichalus apicalis Macleay. Id., i (2), 1886, p. 152. Holotype. 
pallidipennis Macleay. Id,, i (2), 1886, p. 152. Holotype. 

TENEBRIONIDAE. 

Asthosus vanheueni Gebien. Ind. Or. Neerland. Mem. Mus. Roy. Hist. nat. Belg., Hors 
serie., iv, 11, 1935, p. 58, pi. f. 4. Paratype. 

Allecula papuensis Macleay {Ehenolus). Proc. Linn. Soc. N. 8. Wales, i (2), 1886, p. 156. 
Holotype and Paratype. 

Amarygmus con vext use ulus Macleay (= A. niger Gebien, 1911). Id., i (2), 1886, p. 156. 
Holotype. 

inornatus Macleay (= A. morio Fabricius, 1781). Id., i (2), 1886, p. 155. Holotype. 
insignis Carter. Id.. Iv, 5, 1930, p. 542. Paratypes. 

rnorio Fabricius, 1781, var. nigrocoeruleus Gebien. Nova Guinea, Zool., xiii, liv. 3, 
p. 412. Paratype. 

oculcus Macleay. Proc. Linn. Soc. N. 8. Wales, i (2), 1887, p. 156. Holotype. 
puncticeps Macleay. Id., i (2), 1887, p. 156. Holotype. 

viridiaeneus Blair {Platolenes). Proc. Zool. Soc. Land., 1914, p. 19. Paratypes $. 
Bradymerus semiasperatus Fairmaire. Ann. Soc. Ent. Belg., xxvii, 1883, p. 24. 
Plesiotype. 

Ceropria imaculata Gebien. Nova Guinea, Zool., xiii, liv. 3, 1920, p. 256. Paratype. 
Chariotheca litigiosa Pascoe. Journ. Ent., i, 1860, p. 126. Plesiotype. 

spectabilis Gebien. Nova Guinea, Zool., xiii, liv. 3, 1920, p. 348. Paratype. 
Diphyrrhynchus meligethoides Gebien. Id., Zool., xiii, liv. 3, 1920, p. 226. Paratype. 
Encyalesthus epistomaticus Gebien. Id., Zool., xiii, liv. 3, 1920, p. 301. Paratype. 

sinuatipes Gebien. Id., Zool., xiii, liv. 3, 1920, p. 300. Paratype. 

Nyctozoilus crenaticollis Macleay. Proc. Linn, Soc. N. 8. Wales, i (2), 1887, p. 154. 
Holotype. 

Orcopagia angustata Carter. Id., lix, 3-4, 1934, p. 261. Holotype and Paratype. 

Osdara plicicollis Fairmaire {Bradymerus). Not. Leyd. Mus., xviii, 1896, p. 233. 
Plesiotype. 
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Phenus latitarsis Gebien. Nova Guinea, Zool., xlii, liv. 3, 1920, p. 326, pi. f. 19, 
Paratypes. 

Prophanes suhnietallicus Macleay iPezophenes). Proc. Linn. 8oc. N. 8. Wales, i (2), 
1887, p. 154, Holotype. 

Pseudolyprops longiplicatus Gebien. Nova Guinea, Zool., xiii, liv, 3, 1920, p. 315. Paratype. 
Setenis ampUpennis Gebien. Id., Zool., xiii, liv. 3. 1920, p. 291, pi. ix, f. 14. Paratype. 
producta Gebien. Id., Zool., xiii, liv. 3, 1920, p. 293. Paratype. 
sulfoveatus Gebien. Id., Zool., xiii, liv. 3, 1920, p. 289. Paratype. 

Vloma emarginata Montrouzier, 1886, subsp. hamata Gebien. Nova Guinea, Zool., xiii, 
liv. 3, 1920, p. 274. Paratype. 

pachydera Gebien. Ind. Or. Neerl. Mem. Mus. Roy. Hist. nat. Belg., Hors serie., iv, 
11, 1936, p. 59, pi. f. 5. Paratype. 

OEDEMBRIDAE. 

Naceredes transmarina Rainbow. Mem. Aust. Mus., iii, 2, 1897, p. 92, pi. i, f. 6. 
Holotype and Paratype. 


SCARABAEIDAE. 

Onthophagus oleipennis Macleay. Proc. Linn. Boc. N. 8. Wales, i (2), 1886, p. 145. 
Hoiotype. 

planiceps Macleay. Id., i (2), 1886, p. 145. Holotype and Paratype. 
reticollis Macleay. Id., i (2), 1886, p. 145. Holotype. 

CERAMBYCIDAE. 

Aegomomus ornatus Macleay. Proc. Linn. Boc. N. 8. Wales, i (2), 1886, p. 197. Holotype 
and Paratype. 

Clytanthus angustulus Macleay (Chlorophorus). Id., i (2), 1886, p. 203. Holotype. 
Clytus velutinus Macleay (Xylotrechus). Id., i (2), 1886, p. 203. Holotype. 

Orinoeme ruhricollis Macleay. Id., i (2), 1886, p. 199. Holotype and Paratype. 

Praonetha tizonata Macleay. Id., i (2), 1886, p. 198. Holotype. 

pallida Macleay. Id., i (2), 1886, p. 198. Holotype. 

Tmesisternus froggatti Macleay. Id., i (2), 1886, p. 200. Holotype and Paratype. 
lateralis Macleay. Id., i (2), 1886, p. 202. Holotype. 
lineatus Macleay. Id., i (2), 1886, p. 201. Holotype. 

CURCULIONIDAE. 

Ampagia basicollis Lea. Trans. Ent. Soc. Lond., 1929, p. 190, pi. xvi, f. 22. Paratype. 

vitiensis Lea. Id., 1929, p. 191, pi. xvi, f. 23. Paratype. 

Deretiosus lateroalbus Lea. Rec. South Aust. Mus., iv, 1, 1928, p. 61. Paratype. 
Elytrurus squamatus Rainbow (= Trigonops spongicollis Fairmaire). Mem. Aust. Mus., 
iii, 2, 1897, p. 92*, pi. i, f. 7. Holotype and Paratype. 

Idiotasia crihricollis Lea. Trans. Roy. Soc. South Aust., Iii, 1928, p. 156. Paratype. 
Micryptorhynchus vitiensis Lea. Rec. South Aust. Mus., iv, 1, 1928, p. 89. Paratype. 
Pantoxystus cyaneus Macleay. Proc. Linn. Soc. N. 8. Wales, i (2), 1886, p. 189. 
Holotype. 

Storeus aurifer Lea. Mem. Qld. Mus., ix, 1, 1927, p. 59, f. 1, p. Paratype. 

7tiinimus Lea.^ Id., ix, 1, 1927, p. 60, f. 1, q. Paratype. 
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OPILIONES FROM THE SOLOMON ISLANDS. 

By R. R. Forster. 

Canterbury Museum, Christchurch, New Zealand. 

(Figures 1-16.) 

Very little is known of the Opilionea of the Solomon Islands. The only paper 
dealing with the opillonids of this area is that by Rainbow {Rev. Ausi, Mus., v, 10) in 
which he described one new species {Liohunum auruni) and recorded a further species, 
Mesoceras spinigcrum Sor., from Russell Island. Through the kindness of Dr, A. B. 
Walkom, Director, Australian Museum, I have been able to examine Rainbow’s material. 
The specimens determined by him as Mesoevras spinigerum Sor. prove to be an 
undescribed species of Ibalonius Karscli, which is described below as I. ramboivi, n. sp*, 
while the species described as Liohunum aui'um is placed in the genus Gagrella StoL 
and is recorded below as Gagrella aura (Rainbow). In addition, a new genus and 
species of the Phalangodidae from Savo Island and a new species of Gagrella Stol. from 
Cape Esperance^ Guadalcanal, are described. 

Order OPILIONES. 

Suborder PALPATORES. 

Division BUPNOI Hans, and Sor. 

Family PHALANGIIDAE Simon. 

Subfamily GAGRELLINAE Thorell. 

Gagrella neocera, sp. nov. 

(Figs. 1-4.) 

Colour ,—Sclerotized areas of body, eye-mound and dorsal spine dark blackish-brown. 
Surface between scleiotic areas, pedipalps and cheliceiae, yellowish-brown. Coxae 
blackish-brown. 

Body ,—Sclerotized areas finely granulate Eye-mound )ising from the middle Of 
a strongly sclerotized cephalo-thoracic plate and directed slightly back, smootli, with a 
median longitudinal groove, along each side of which is a hue oi tunall pale setae. 
Second cephalo-thoracic plate narrow and extending below the scutum formed by the 
fusion of the first five tergal plates (fig 1). Scutum without transverse grooves and 
with a strong, forwardly-directed spine at one-third. The three tree tergites distinguished 
by transverse plates, but the anterior plate connected with the scutum in some specimens 
by a thickening of the intermediate integument. 

Sternites represented by five transverse plates, a small triangular plate at each 
basal corner, and a further slender plate at each side of the genital operculum. Genital 
operculum as broad at the base as long, but narrowing distally Lateral margins with 
row of small denticulations. 

Pedipolpi.—Without apophysis. Femur below with a number of small peg-llke 
denticulations, and a further proximal inner row of five; patella closely covered dorsally, 
and tibia with a proximal inner row of three and a ventral row of four similar 
denticulations. Tarsus smooth (fig. 3). All segments clothed wlt^h numerous short 
setae, rising directly from the surface of the integument' and a smaUef number of long 
setae rising from pits. Disto-ventral surface of tarsus with a number of comparatively 
stout pitted setae which, near the base of the claw, are modified into strong blunt rods 
with recurved tips. Tarsal claw with a ventral row of four strong teeth (fig. 4). 

A 
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Figs. 1-4 .—Oagrella neocera, sp. nov.—1, Lateral view of body. 2, Outer view of chellcera. 
3, Inner view of left pedipalp. 4, Distal portion of tarsus of pedipalp showing rod-llke setae 
and teeth on tarsal claw. 

Figs. B-B.^Gagrella aura (Rainbow).—5, Inner view of left pedipalp. 6» Tarsal claw of 
pedipalp showing teeth. 

Pigs. 7-9.— Ibaloniu 9 rainhoivi, sp. nov.— 7, Dorso-lateral view of body and chelicerae. 
Outer view of pedipalp. 9, Inner view of pedipalp. 

Note: In figures 8, 5, 8 and 9 the setae are omitted. 
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Chelicerae .—Basal segment with well-developed forwardly projecting basal spine. 
In addition to a number of scattered setae, a single row of short setae extends along 
the outer side of both segments from the level of the basal spine to the base of the 
fingers (fig. 2). Fingers short and each with a granulate ridge on the inner margin. 

Legs .—Very long and slender. Coxae, trochanters and femora of legs I-IV coarsely 
granulate, remaining segments smooth. Margins of coxae each with a row of coarse 
granules. 


Measurements (all measurements in millimetres). 
Body : Length 4, width 2-5. 



Cox. 

Troch. 

Fern. 

Pat. 

Tib. 

Met. 

Tars. 

Total. 

Leg I . 

_ 1-2 

0-5 

10 

2 

9 

10 

18 

50-7 

Leg II . 

. . . . 1-35 

0-5 

20 

2 

19 

18*7 

39 

100-55 

Leg III . 

_ 1-1 

0-4 

10 

2 

9 

11 

18 

51-5 

Leg IV . 

_ 1-25 

0*4 

13 

2 

10 

14 

16 

66-65 

Pedipalp . . .. , 

— 0-7 

Chelicera .. , 

20 

0-9 

Basal 2 0, 

1*3 

Second 

2-5. 

2-3 

7-2 


Type, Dominion Museum Collection, Tube 2/67. 

Paratype, Australian Museum Collection. 

Locality .—A large number of specimens were collected on low shrubs in coastal 
jungle, Cape Esperance, Guadalcanal. (Coll. R.R.F.) 

Gagrella aura (Rainbow), 1913. 

1913. Liohunum auruni Rainbow. 

1857. Oagrella amhoinensis Dol. (part). 

(Figs. 5 and 6.) 

This species was described by Rainbow (193 3) under the name Liohtmum aurum, 
n. sp. Roewer in “Die Weberknechte der Erde” (1923) placed the species in the genus 
Gagrella as a synonym of G. amhoinensis Dol. While the species certainly belongs in 
Gagrella, it is undoubtedly a true species. It can be distinguished from G. amhoinensis 
by the numerous denticulations on the ventral surface of the femur of the pedipalp 
in addition to those on the dorsal surface of the patella and tibia (fig. 5)—in 
G. amhoinensis there being only two or three tiny teeth on the ventral surface of the 
femur. Furthermore, although the specimens are much faded, it would appear that 
the original colour was a yellow-brown, with the scutum a darker brown, whereas 
G. amhoinensis is blackish-brovm. 

Type, Australian Museum, Sydney. 

Locality .—Solomon Islands, precise locality not known. 

Suborder LANIATORES. 

Family PHALANGODIDAE. 

Subfamily PHALANGODINAE. 

Savoa, gen. nov. 

Eye-mound wider than long, well removed from anterior margin of the cephalo- 
thorax, with a strong median spine, directed slightly forward. First five tergltes fused 
into a carapace. Carapace smooth. Areas I-IV distinguished by four transverse plates. 
Free tergites 2 and 3 each with a single row of small tubercles. Sternites smooth. 
Spiracles exposed, clearly discernible. Genital operculum without tubercles or spines. 
Pedipalpi robust and strongly spined. Tarsal segments 3, 6, 5, 6, distitarsi of leg I, 2, 
and leg II, 3, jointed. Scopulae absent. Double claws of legs III and IV smooth and 
without pseudonychium. Secondary sexual characters very pronounced—femora III and 
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IV of male strongly curved and that of leg IV with stout spines. A pair of strong 
spines present on the anal plate of male. 

Genotype, 8. honka, n. sp. 

Savoa is related to both Zalmoxis Sorensen and Acrozalmoxis Roewer, but can be 
immediately separated from the former by the presence of a median spine on the 
eye-mound, and from the latter by the lack of spines on the dorsal scutum. 

Savoa bonka, sp. nov. 

(Figs. 10-16.) 

Female. 

Colour ,—Cephalothorax yellow-brown with black-brown reticulate markings. Areas 
I~IV dark brown. Area V with median transverse black line. Remainder of carapace 
yellow-brown. Free tergites yellow-brown with indefinite black-brown reticulations. 
Anterior margin of sternites dark brown, remainder yellow-brown. Coxae light yellow, 
legs light brown. 

Body .—As in generic description. Anterior margin of cephalothorax with seven 
small teeth, one median, two at each corner and a further small one at midway on 
each side (fig. 10). Free tergites 2 and 3 each with a single transverse row of low 
seta-tipped tubercles. Anal plate with a number of similar tubercles. Genital operculum 
smooth—sternum slender, tapering anteriorly. 

Pedipalpi .—Trochanter below with three spinous tubercles, the median being 
smallest. Femur proximally below with two large spinous tubercles in line, followed 
by a small spined tubercle; at five-sixths are two further lateral spined tubercles. 
Patella distally, with a single large inner spinous tubercle. Tibia concave below and 
armed on the outer margin with a line of one large, one small and a further two large 
spines, and on the inner margin with a line of three uniform large spines. Tarsus 
concave below, armed with two outer and two inner strong spines. 

Chelicerae. —Smooth, without spines or tubercles. Basal segment constricted at 
half-way, but swollen on the distal dorsal surface of the segment. Second segment 
when measured to the base of fingers, little more than one and a half times as long as 
wide. Fingers evenly toothed. Movable finger longer than fixed (fig. 16). 

Legs .—All segments straight, not curved. Femur I with a ventral row of six small 
spinous tubercles. Remaining segments of leg I and legs II and III smooth, without 
spines or tubercles. Trochanter of leg IV below with a number of small tubercles 
on the proximal surface and a single large tubercle on the distal surface. Femur with 
a ventral row of five small tubercles, which extend to approximately half-way, and a 
further distal row on the prolateral surface of four tubercles, the second and fourth 
being relatively large (fig. 13). All tubercles on legs with a single sub-apical seta. 
Coxae I and II and ventro-lateral margins of coxa IV with numerous small setose 
papillae. 

Measurements. 

Body: Length 2*5, width 1*5. 



Cox. 

Troch. 

Pem. 

Pat. 

Tib. 

Met. 

Tars. 

Total. 

Ijfig T ... 

_ 0'3 

0*25 

0-6 

0-3 

0*5 

0-7 

„0-55 

3-2 

Leg II 

_ 0-32 

0-35 

1-0 

0-5 

0*85 

1-0 

1-0 

5-02 

Leg III 

_ 0*34 

0-25 

0-8 

0-3 

0-7 

0-9 

0*66 

3-94 

Leg IV .. 

_ 0-56 

0*6 

1’2 

0-6 

1*0 

1*25 

0*75 

6-86 

Pedipalp . 

_ — 

0-4 


0-3 

0-5 

— 

0-36 

2-15 


Chellcera: 

Basal 

0*6, Second 

0-65 . 




1-26 
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Male. 

Colour as in female. 

Body larger and more deeply constricted between cephalothoracic and tergal region 
than female. Anal plate with a transverse pair of strong spines (fig. 14). 

Legs. —Femora III and IV strongly curved. Femur of leg I with single ventral row 
of five small setose tubercles. Leg II smooth. Femur of leg III with ventral row of 
seven setose tubercles (fig. 11). Leg IV strong, proximal ventral surface of femur 
with numerous small setose papillae, distal ventral surface with a row of five blunt 
spines, the second, largest and non<setose. Patella below with a large median-placed 
blunt setose spine, preceded by a number of small setose papillae. Tibia with single 
ventral row of fourteen spinous tubercles. Metatarsus with a ventral row of very small 
spinous papillae. Calcaneus absent (fig. 12). 

Chelicerae and pedipalpi as in female. 



Cox. 

Body ; 

Troch. 

Measurements. 

Length 2*76, width 

Fern. Pat. 

2*0. 

Tib. 

Met. 

Tars. 

Total. 

Leg I ... 

_ 0*35 

0-25 

0-7G 

0-45 

0-5 

0*9 

0*G 

3-8 

Leg 11 .. 

_ 0-;iG 

0*3 

1-2 

0-6 

10 

1*25 

1-2 

5-91 

Leg HI . . 

_ 0-40 

0-3 

0*85 

0-45 

0*75 

1*05 

0-66 

4-45 

Leg IV .. . 

_ 0*0 

0-6 

1-a 

0*85 

1-55 

1*5 

0-75 

7-75 

Pedipalp ,, 

- — 

0-25 

0-65 

0-35 

0*5 

■ — 

0-4 

2*15 


Chelicera: 

Basal 0*65, Second 0*75 




1-40 


Co-types (male and female), Dominion Museum Collection, Tube 2/69. Paratypes, 
Australian Museum Collection; Dominion Museum Collection, Tube 2/70. 

Locality. —Large numbers of both males and females were collected under dead 
branches and coconut fronds in coastal forest, Savo Island. 

Subfamily IBALONIINAE Roewer. 

Ibalonius rainbowb sp. nov. 

(Figs. 7-9.) 

Colour. —The specimens have been preserved in spirit for many years and are now 
of a uniform light yellow. 

Body. —Symmetrically oval. Cephalothorax and tergites I-V fused into a scutum. 
Transverse grooves not visible, but position of tergites, I, II and III each distinguished 
by a single transverse row of granules. Tergite IV with a median pair of erect smooth 
spines, slightly higher than depth of body. Eye-mound absent, eyes lateral, each placed 
on small longitudinal ridge. Between the eyes rises a large median erect spine as high 
as depth of body (fig. 7). Free tergites smooth. Sternites each with a single transverse 
row of small granules. 

Pedipalpi. —Slender, coxa unarmed; trochanter with two ventral spines; femur with 
ventral row of four spines, the second being small and blunt. Patella dlstally with 
one outer and one inner spine and a further small spinous tubercle on the proximal 
half of the inner surface. Tibia and tarsus each with two outer and three inner spines. 
Tarsal claw slender, almost as long as tarsus (figs. 8 and 9). 

Chelicerae. —Basal segment constricted proximally, both segments spined as in 
fig. 7. Movable finger strongly curved, crossing fixed finger near tip. 

Legs. —Coxa I armed with numerous spinous papillae. Coxae II, III and IV 
coarsely granulate. Coxa IV with a strong dorsal spine. All legs smooth, without 
spines or tubercles. Tarsal segments 4, 12, 5, 5. Distitarsus of leg I two-Jointed, of 
leg 11 four-jointed. Tarsi III and IV with smooth double claws and a thick basal 
scopula. 
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Measurements, 




Body: 

Length 2-9, 

Width 

2-4. 





Cox. 

Troch. 

Pern. 

Pat. 

Tib. 

Met. 

Tars. 

Total. 

Leg I . 

. . . 0-38 

0-3 

2-0 

0-41 

1-75 

2-2 

0-92 

7-96 

Leg II . 

. . . 0-38 

0*41 

9*24 

0-9C 

9-2 

18*4 

2*4 

40*99 

Leg III . 

. . . 0-38 

0*4 

6*29 

0-92 

3-59 

5-92 

Ml 

18*61 

Leg IV .... 

... 1-11 

0*66 

909 

0*94 

4-92 

7*7 

U-98 

2.1*29 

Pedipalp .... 

... 0-37 

0-38 

0-8 

0-78 

0*75 

— 

0*78 

3*86 


Chelicera: Basal 0*74, Second 1-52 . 2-2G 


Cotypes ,—Two specimens in the collection of the Australian Museum, Sydney, have 
been designated cotypes. Owing to the time the specimens have been preserved in 
spirit, it is not possible to determine the sex of the specimens accurately. 

Locality ,—Russell Island. Coll. W. Froggatt. 
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A NEW PIPEFISH FROM QUEENSLAND. 

By A. Frasbr-Bbunner, F.Z.S., 

British Museum (Natural History), 

and 

G. P. Whitley, F.R.Z.S., 

Curator of Pishes, Australian Museum. 

(Figures l-*2.) 

When drawing some types of Australian fishes in the British Museum, the senior 
author found a specimen of a Queensland Pipefish which did not agree with Giinther's 
type (from Suez) of the species {Acentronura tentaciilata) with which it had been 
previously associated (Duncker, 1916; McCulloch and Whitley, 1925; Dollfus and Petit, 
1938), He prepared a description and figure of the specimen, and sent them to the 
junior author, who studied the fish in relation to the literature and made taxonomic 
comparisons with its congeners. The specimen is considered to belong to a new species. 

Family SYNGNATHIDAE. 

Oenus ACENTRONURA Kaup, 1863. 

Acentronura breviperuia, sp. nov. 

(Figure 1.) 

Length of head contained 2i times in head plus trunk. Snout equal to diameter of 
eye, half as long as postorbital part of head. Tail about 1^ times length of combined 
head and trunk. Thirteen body rings; 42 tail rings, the first seven of which form the 
brood-pouch. Dorsal fin on 4J rings, two of which are caudal. Dorsal rays 16; pectoral 
15. Dermal filaments as shown in figure 1; larger filaments generally on each fourth 
ring. General characters of the genus as defined by the authors quoted in the list of 
references below, and as figured. 



Figure 1 .—Acentronura breviperuia Fraser-Brunner and Wbitley. 

Holatype from Mabuiag, Torres Strait, Queensland. 

A. Praser-Brunner, del. 


Described and figured from the holotype, a specimen about 35 mm. long, from 
Mabuiag. Torres Strait, Queensland; coll. A. C. Haddon. British Museum registered 
no. 90.1.1161. 
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The male specimen upon which this new species is founded differs from others 
of its erenus in the short brood*pouch, which is borne on only seven rings, and in the 
proportions of the head, the length of combined snout and eye being equal to the 
postorbital length. In all other species the postorbital part of the head is relatively 
shorter. 

The genotype of Acentronura is Hippocampus gracilissimus Temminck and 
Schlegel, 1850, from Japan; the name was spelt H. gracilUmus on plate cxx, fig. 6 
(not 7 as stated in the text), and the latter mis-spelling has been used by later authors. 
The description given by Temminck and Schlegel is inadequate, and the figure shows a 
female example, so that no information as to the number of brood-rings can be adduced; 
but according to the drawing the snout was comparatively long, the trunk-rings 12 
and the caudal rings more than 40, the tail being considerably longer than the 
combined head and trunk. Jordan and Snyder, who had a specimen from Japan which 
presumably belonged to the same species, counted 13 trunk-rings and 45 caudal rings, 
the first 13 of which bore the brood pouch; the tail was times the length of 
combined head and trunk. 

Atelurus germani Dumdril, 1870, from Cochin-China, has been regarded as a 
synonym of A. gracilissima; the snout is slightly longer than the eye and equal to the 
postorbital lepgth, and the brood-rings number eleven. Under the name Acentronura 
gracillima. Day described two specimens from the Andaman Islands, but it is possible 
that, in fact, these belonged to our new species, A. breviperula. The figure shows the 
brood-pouch on only 7 or 8 rings and the tail comparatively short. 

In A. tentaculata Gunther 1870, from Suez, the first 12 caudal rings form the brood 
pouch; snout and eye together are much longer than postorbital part of head; the tall 
is about li times head and trunk combined. The dorsal fin is on 4i rings, the last 
three of which are caudal. Dermal filaments are much longer and more numerous, 
the principal ones on each second or third ring. Type examined and figured here for 
the first time (Figure 2). Gunther’s holotype, 45 mm. long, was obtained in the Gulf 
of Suez and presented by R. MacAndrew to the British Museum, where it is registered 
no. 1869.6.21.8. 



Figure 2 .—Acentronura tentaculata Giinther. Holotype from Suez. 

A. Fraser-Brunner, del. 


Acentronura australe Waite and Hale 1921, from South Australia (see also Waite 
1921 and 1923), has 12 brood-rings and the tail 1*4 times the length pf combined head 
and trunk, but the postorbital part of the head is very little shorter than the rest. 
Whitley (1947)) has proposed a distinct genus Idiotropiscis for this species, on the 
ground that the tail-rings number only 38 and that the upper body-ridges are not 
continuous with those of the tail. The tail-rings number 41 to 45 in other species, 

B 
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and counts in this region are very uncertain since the last few are indistinct, so that 
the value of this character is doubtful. Since in the other species the upper ridges 
are continuous, however, the southern form may well represent a 8ub*genus. 

References to Aoentronura spp. 

Day, F., 1878.— Fiahea of India, p. 681, pi. clxxvi, fig. 1. 

- ■ — , 1889.— Faun. Brit. India, Fishes, 11, p. 467 and fig. 

Dollfus, R. P., and Petit, G., 1938.--RuZl. Mua. Hiat. Nat. Paris (2), x, p. 502. 

Dumeril, A., 1870.—H4«f. Nat. Paisa., ii, pp. 535 and 684. 

Duncker, G., 1912.— Mitt. Naturh. Mua. Hamburg {Jahrh. Hamb. Wisa. Anat.), xxix, p. 237. 

-1915,— Mitt. Naturh. Mua. Hamburg {Jahrb. Hamb. Wiaa. Anat.), xxxil, p. 113. 

Qilnther, A.. 1870.—Cat. Fish. Brit. Mua., vlii, pp. 198 and 616. 

Jordan, D. S., and Snyder, J. O., 1901.— Proc. U.S. Nat. Mua., xxlv, p. 12. 

Jordan, D. S., Tanaka, S., and Snyder, J. O., 1913.— Journ. Coll. Sci. Imp. Vniv. Tokyo, xxxiil, 
p, 97. 

Kaup, J. J., 1853.— Archiv. Naturges (Weigmann), xlx, 3, p. 230. 

-, 1856.— Cat. Lophobranch. Fish. Brit. Mua., p. 3 8. 
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fig. 6. 

Waite, E. R., 1921.— Rec. S. Auatr. Mua., ii, p. 60, fig. 91. 
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WAISTED HAMMERSTONES FROM THE MACKAY DISTRICT, 

QUEENSLAND. 

By PRHDBRieK D. McCarthy, Dip.Anthr. (Syd.). 

Curator of Anthropology, The Australian Museum. 

(Plate vii.) 

Waisted hammerstones and pounders are rare in Australia, and the excellent series 
of twenty-five specimens herein described constitutes the only large group collected in 
one locality in the whole of the continent. They were kindly submitted to me for 
description by Mr. J. H. Williams, of Mackay, who collected most of them. The first 
two examples were ploughed up on Mr. P. Furlong's farm at Mt. Jukes, one being 
found by Mr. Furlong and the other by Mr. B. Woodyard. The series is numbered 3 to 8r 
12, 14 to 30, and E.52062, of which Nos. 16-17, 23, and 52062 are now in the Australian 
Museum and the balance in the Mackay Museum. Nos. 1-2, 9 to 11, and 13 are not 
hammerstones. 

Mt. Jukes, a volcanic neck sixteen miles (25-75 kilom.) east of the main range, is 
almost surrounded by a crescentic and hilly valley with fertile flats along the creeks- 
In this valley Nos. 23 to 24 and E.52062 were found. Sir Alec Macartney, whose father 
owned the original grazing property and farm in the valley, informed Mr. Williams that 
the area was a favourite hunting ground of the Mackay aborigines whose territory 
extended southward to St. Lawrence. The valley has three outlets. One is Jordan's 
Gap, where Nos. 6 to 8, 16-22, and 29 were found; it is a col with a scrub-covered spur 
on one side and an open-forest covered spur on the other side and the hammerstones 
were collected on an oval-shaped camp-site about eighty feet (24 metres) long which 
extends into the Gap. The second outlet is Tecon's Gap, where No. 26 was found, about 
half a mile (804 metres) to the west. The third outlet is a gorge through which Milson's 
Creek flows, about one mile (1-609 kilom.) south of Jordan's Gap, which yielded No. 27. 
Mr. Williams made a thorough search of these outlets because he thought that natives 
travelling through them might have left implements in such situations for intermittent 
use. 

Nos. 12, 14 to 15, and 25 were collected along Devereaux Creek, near the base of 
Mt. de Moleyns, eight miles (12-87 kilom.) south-south-west of Mi. Jukes, on the 
northern arm of the coastal plain; some of these were found by Mr. G. Gaudry. Nos. 3 
to 5 came from Seaview, the only coastal site, eight miles (12-87 kilom.) north-west of 
Mackay and thirteen miles (20*92 kilom.) east of Mt. Jukes. They were ploughed up by 
Mr. J. A. Edwards on his farm. There is an old camp-site at Seaview in the dunes 
fringing the beach, on which there are large numbers of water-worn pebbles and lumps 
of stone. 

Description .—The twenty-five specimens are described in five groups to show their 
range of type and method of workmanship. 

1. Trimmed Blanks. 

Three examples, No. 4 (PI. vii, fig. 1) from Seaview, and Nos, 16 and 18 from 
Jordan's Gap, are rectangular flat blocks of grey porphyry, grey and pink granite, with 
cortex surfaces on their straight sides and ends. One set of flake-scars Is present along 
the top and bottom edges of the lateral margins on both surfaces, but these margins show 



162 


RKCOBDS OF THE AUSTRALIAN MUSEUM. 


no signs of percussion use. They are 16 x 11 x 5, 21 x 11 x 4*5. and 21 x 15 x 4*5 cm. in 
size, and 3. 4i and 5} lb. in weight. Two large spalls have broken oft the ends of 
No. 16 and it is probably a reject. 

2. Waiated Blanks, 

The eleven examples comprise Nos. 6, 8, 17, 19, 20 (PI. vii, fig. 3),. 22. and 29 
(PI. vii, fig. 2) from Jordan's Gap. No. 3 (PI. vii, fig. 6) from Seaview, No. 12 from 
Devereaux Creek, No. 26 from Tecon's Gap, and No. 27 from Milson's Creek gorge. They 
include four rectangular blocks of grey porphyry, grey tuff and pink granite with 
straight ends and fiat sides, two pebbles of brown porphyry* with convex ends, one pebble 
of grey porphyry, and two lumps of indurated shale or tuff. They are from 12 x 9 x 4 
to 21 X 14 X 6 cm. in size, and li, 2, 24. 3. 3|, 31 (2). 34, 5|. 54, and 5| lb. in weight. 
Nos. 8 and 26 have a battered concave edge on one lateral margin, each about 7x1 cm. 
No. 22 is triangular in transverse section, with a fiat cortex back, sides and ends, and a 
battered concave 5 cm. long and 1 cm. deep in the middle of the thin margin. Nos. 17, 
19, 20 and 29 have a battered concave, from 5 x 1 to 9 x 1 cm. in size, in the middle 
of both lateral margins. No. 27 has a flaked concave on each lateral margin, and a 
line of flake>scars along one surface at one end. No. 12 is an elongate flat pebble 
wider at one end than the other, flaked and battered along both shallow concave lateral 
margins. Nos. 19, 20 and 29 are also pebbles with rounded unused ends. The largest 
specimen in this group, No. 3, is very thick, has one flat cortex surface upon which 
something has been rubbed to produce a narrow and shallow groove 1*5 cm. wide; the 
other surface is crudely flaked to a convex shape, so that the specimen is plano-convex 
in transverse section. Its two concaves are 8x1 and 9x1 cm. A line of small flake- 
scars. due to flakes being knapped from the end, is present along the edge of one 
surface on some of these specimens. 

3. Waisted hammers with straight butt. 

Three examples. No. 7 from Jordan's Gap, No. 14 from Devereaux Creek, and E.52062 
(PI. vii, fig. 9) from Mt. Jukes. They are made of grey granite, pink granite and fine¬ 
grained black breccia, are from 16*5 x 11 x 4 to 16 x 19*6 x 4*76 cm. in size, with the 
greatest thickness 6 cm., and 24 to 3 lb. in weight. Each possesses a concave, ranging 
from 5 X 1 to 9 X 1 cm. in the middle of both lateral margins. The butt is a straight 
flat cleavage or cortex surface. The bevelled edges are battered from end to end along 
the lateral margins and round the convex distal end of each specimen. These three 
are fine examples, uniform in type, and varying little in size and weight. 

4. Waisted hammers with two convex ends. 

Pour examples of the most developed type in the whole series, comprising Nos. 23 
and 24 (PI. vii, fig. 6) from Mt. Jukes and Nos. 16 (PI. vii, flg. 10) and 25 (PI. vii, fig. 4) 
from Devereaux Creek. One is made of breccia, one of grey porphyry, one of a flne- 
grained igneous rock like andesite, and one of brown grit. They are all long specimens, 
ranging from 18 x 16 x 9 to 24 x 16 x 6 cm. in size, although one is only 3*6 cm. thick, 
and are 4 (two). 53, and 63 lb. in weight. Each specimen possesses a concave in the 
middle of both lateral margins, ranging from 5 x 1*5 to 8 x 2 cm. Nos. 23 and 25 are 
thicker at one end than the other. No. 23, the largest specimen, has a straight thick 
end crudely flaked to a convex shape, and the other end consists of two oblique edges 
terminating in a rounded point which is battered by use. Nos. 24 and 25 are flaked 
to a convex shape on both ends, and on the former this battering is continued right 
around its lateral and end margins; it is limited to both ends on No. 25. No. 15. the 
thickest example, is only slightly battered on parts of its ends, and apart from the 
removal of a few flakes on one surface at one end. its ends are both unshaped. 
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6. Hammer with encircling groove. 

No. 30 (PI. vil, fig. 7) from Devereaux Creek District, near base of Mt. de Moleyns, 
is made of brown sandstone, and one end is missing. The butt and lateral margins are 
flaked from both surfaces to form a bevelled edge, which is battered along its entire 
extent. The groove has been made by pecking. It is 14 x 11 x 4 cm. In size and li lb. 
fn weight. 

A lenticular blade of grey granite (PL vii, fig. 8), 10 x 10 x 3 cm. in size, with 
straight lateral margins, a flat weathered fracture face as its butt end, and a battered 
distal end, and two other broken specimens cannot be placed in the above groups. 

Characteristics ,—These hammerstones possess certain definite characters. The 
concaves forming the waist, and the lateral and end margins where trimmed, bear 
a bevelled edge shaped by the knapping of flakes from the upper and lower surfaces. 
This edge, both in the concaves and elsewhere, was then battered, and this percussive 
use constituted the main function of the implements. Additional trimming on some 
specimens in groups 2 to 4 consists of the removal of a line of small flakes along one 
or both edges of the straight butt and struck from the end down the upper and lower 
surfaces. The trimming and use have not altered the fundamental shape of the 
natural lumps or pebbles utilized. Their transverse sections include the rectangular, 
trapezoid, lenticular and plano-convex forms, which is natural on some specimens and 
fashioned oh others. The range of materials includes soft grits and sandstones, 
fine-grained hard and tough breccias, tuffs and breccias, and coarse granites, a fact 
which indicates that the material was not as Important as weight in their use. 

Uses ,—There is no record of the function of these implements in the Mackay 
district, but they appear to belong to a group of large pounders used for various 
purposes in the heavily forested country of the Queensland coast. Roth (1904, Sect. 37, 
figs. 161-64) recorded the use of halted pebble hammers for loosening sheets of bark 
by tapping along trenched outlines on the tree, for pounding pandanus and other nuts, 
and for knapping stone implements, in the Palmer River and the Princess Charlotte Bay 
areas of Cape York. He also recorded (op. cit. Sect. 38, figs. 160-3, 166) iron wood 
mallets, up to 7 lb. in weight, used in Cape York for pounding vegetable fibre, nuts 
and foodstuffs. Thomson (1936, pp. 71-73, PI. viii) said that rounded quartz and 
diabase pounding stones are used in Cape York by the Koko’Taiyuri tribe on Edward 
River, especially for pounding the hard desiccated fruit of the Nonda palm {Parinarium 
nonda). These hammerstones are not worked or shaped in any way, but constant and 
prolonged use produces a flattened or slightly concave end on them. They are hafted 
in a withe handle. The iron wood mallets and anvils, on the other hand, he said, are 
used for pounding most of the other vegetable foods. These stone hammers are much 
smaller than the waisted type from Mackay. 

It is probable that the Mackay waisted hammerstones were hafted on a withe 
handle and were used for loosening bark sheets, knapping stone implements, pounding 
nuts and the crude bark-cloth made on the Queensland coast. The battered distal 
ends on the specimens described vary from a very narrow to a broad flat face, the 
latter no doubt the result of long usage. 

Affinities ,—It will be noticed that the ironwood mallets figured by Roth are grooved 
all round the head as a result of use, but the battering on the concave indentations of 
the Mackay waisted hammerstones is probably part of the process o^ fashioning them. 

The lenticular edges and transverse section on Nos. 12, 14, 24 to 26, 28 and E.52062 
of the Mackay hammerstones resembles technically the broad lenticular blade of the 
Yodda tanged implements (McCarthy, Bramell and Noone, 1946, p. 77, fig. 382), a 
point which may or may not indicate A similar function for the two types; the Yodda 
Implements, however, are completely pecked and some are polished all over their 
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surfaces, thus representing a much more advanced t^pe technically than the Mackay 
hammerstones, among which No. 80 is the only one bearing pecking which is limited 
to its encircling groove. 

The most definite comparison that can be made is between the Mackay hammer- 
stones and a series of large hammers from a quarry on Daruka Station, Moor Creek, 
Tamworth district. New South Wales (McCarthy, 1941). Most of the hammers from 
this quarry are rectangular and trapezoidal blocks of basalt from 10 to 17 cm. long 
and from 1| to 3 lb. in weight. They too are flaked along both edges of the lateral 
margins in the same manner as the Mackay hammerstones. One of them (op. cit., 
PI. iv, fig. 5) is waisted, and identical in shape and size with No. 14 of the Mackay 
series, others are like No. 22, and some, particularly PI. iv, fig. 2, which is 35 x 10 x 7 cm. 
in size and 8 lb. in weight, are similar to group 2 from Mackay. 

We can conclude, therefore, that these heavy hammers form a type limited in 
distribution at present to eastern Queensland and north-eastern New South Wales. 
Archaeologically, there is as yet no evidence to indicate their age. Mr. Williams, 
from his field observations, believes that they were used in the Mackay district prior 
to the introduction of the ground-edge axe. 
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EXPLANATION OF I’LATB VIl. 

Pig. 1.—Trimmed blank, No. 4 of group 1, of grey porphyry, rectangular secjtlon. Seaview. 
Fig. 2.—Waisted blank, No. 29, of group 2, of grey porphyry, flattened oval section. 
Devereaux Creek. 

Fig. 3.—Waisted blank, No. 20 of group 2, of grey granite, lenticular section. Seaview. 
Fig. 4.—^Waisted hammerstone, No. 25 of group 4, of grey tuff, rectangular section, battered 
along all margins. Devereaux Creek. 

Fig. 5.—Waisted blank, No. 3 of group 2, of grey tuff, planoconvex section. Seaview. 

Fig. 6.—^Waisted hammerstone. No. 24 of group 4, of grey porphyry, lenticular section, 
lightly battered on various parts of its margins. Mt. Jukes. 

Fig. 7.—Grooved hammerstone. No. 30, of group 5, of brown sandstone, lenticular section. 
Pig. 8.—Lenticular blade of grey granite. 

Fig. 9.—^Waisted hammerstone, E.52062 of group 3, of black breccia, lenticular section, 
battered along both lateral margins and distal convex end. Mt. Jukes. 

Pig. 10.—Waisted hammerstone, No. 15 of group 4, of brown sandstone, lenticular section. 
Devereaux Creek. 


Photographs by Howard Hughes. 



SOME PREHISTORIC AND RECENT STONE IMPLEMENTS 

FROM NEW GUINEA. 

By Frederick D. McCarthy, Dip.Anthr. (Syd.). 

Curator of Anthropology, The Australian Museum. 

(Plates viii-xi.) 

The implements herein described consist of an interesting collection of prehistoric 
specimens which includes a number of new types, and a series of implements, also 
hitherto undescribed types, used by modern natives. All of these pieces are in the 
collection of the Australian Museum, to whom they were presented by various donors, 
as stated. To eliminate repetition of the somewhat lengthy localities the following 
details refer to the majority of the specimens, and the localities are given with those 
not included below: 

Nos. 1-11 (mortars), 14-16 (pestles), 23 (animal figure), 26-29, 32, 40-42 (club- 
heads) are prehistoric pieces which were unearthed in native gardens in the lani- 
Halumgali portion of the southern Wahgi valley. The local natives know nothing 
about the true origin of these implements and call them kobiloa or stones; they 
believe that they were made by spirits or supernatural agencies, and always wrap them 
in banana leaves to prevent the women and children seeing them. They were collected 
and presented by Mr. A. L. Costelloe, District-Officer at Chimbu. 

Nos. 13 (mortar), 21-22 (animal figures) are prehistoric pieces found about ten 
years ago by natives up to a depth of eighty feet in hillsides, after landslides, between 
Bena Bena and Mt. Hagen. The natives said that these pieces were made by the 
spirits. They were given to a German named Aufenanger, who was interned, and were 
subsequently forwarded to the Museum by Mr. Costelloe. 

Nos. 24 (abrading stone), 26, 30, 33, 36, 39 (club-heads) were found in native 
gardens between Bena Bena and Mt. Hagen. They were not used by the local natives, 
who regarded them simply as stones. Mr. Costelloe has informed me that similar 
types of club-heads are in use along the Tauri River and could have reached the Wahgi 
valley by trade, so that it is uncertain whether this series is prehistoric. This series 
was also in the possession of Aufenanger and was forwarded to the Museum by 
Mr. Costelloe. 

Nos. 31 and 34 (club-heads) are from the lani-Halumgali portion of the southern 
Wahgi valley. They were collected and presented by Captain N. B. Blood. 

Nos. 36 and 37 (club-heads) were collected in the Mt. Hagen district, Wahgi valley, 
by Mr. J. L. Taylor, District-Officer, and both are prehistoric pieces found in native 
gardens. 


A. Mobtabb. 

1. —E.52464. Circular, grey sandstone with weathered pecked surface, irregular 
convex base, and eleven convex bosses on the outside. It is 26 cm. in diameter, 10 cm. 
thick, and has a small hollowed basin 12 cm. in diameter and 4 cmT/deep. 

2. —E.62466. Oval, grey andesite, pecked surface, well shaped, with ridged lip cracked 
in seven places, and with eight convex bosses; it is 22 x 20 cm., 11*6 cm. thick, and 
has a large basin 13*6 x 14 cm. andv4*6 cm. deep, used in modern times for pounding 
and mixing a pink ochre. 
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3 to 8.—This series consists of six small, high mortars, each standing on a flanged 
base: 

3. —E.52443 (Plate xl, flg. 26). Oval, grey andesite, weathered surface, rounded 
lip, and a rounded ridge Just above the base; it is 13 cm. high, 12*6 x 11*6 cm. at the 
top, with a basin 6 cm. deep and a base 10 x 8*5 cm. 

4. —£.62460. Circular, sandstone, very weathered surface, ridged Up, a row of 
very small elongate bosses discernible on one side only and the remainder weathered 
away, and an irregular circular base 10 cm. in diameter. It is 11*5 cm. high, 14 cm. 
in diameter at the top, with a basin 6*5 cm. deep. 

5. —£.52451 (Plate xi, fig. 28). The finest and best preserved example In the series. 
The top is oval but wider at one end than the other; it is made of grey andesite, and 
has a ridged lip, a row of small rectangular and convex bosses separated from the lip 
by a groove, from which the outside surface slopes diagonally to the flat flanged base 
12 cm. in diameter. Its general shape is asymmetrical and the surface is polished 
over the pecking. It is 13 cm. high, 20 x 18 cm. at the top, with a basin 16*6 x 15 cm. 
and 6 cm. deep. Right around the Inside of the basin is a branching line pattern 
(like a plant), incised in fine lines. The end of each stem terminates in a circular 
groove. 

6. —£.52452. Circular, very weathered pecked surface the yellowish colour of which 
appears to be due to the deposit in which it lay for a long period. It has a row of 
medium-sized horn-like bosses all but one of which are broken and worn away, and 
below them the outside surface is flat, deeply concave, and then slightly convex where 
it joins the flat base which is 12*5 cm. in diameter. It is 10*5 cm. high, 19 cm. in 
diameter, with a basin 12 cm. in diameter and 5 cm. deep. 

7. —£.52453. Semi-circular, being half of the specimen only, with pecked surface, 
a ridged lip separated by a groove from a row of rectangular, flat-topped bosses, convex 
outside, flat pecked area on the bottom 9 cm. in diameter. It is 8 cm. high and 
13*5 cm. in diameter. 

8. —£.52493 (Plate xi, fig. 27). The smallest example in the series, neatly shaped, 
oval, and the lip bears unevenly spaced cuts and flake-scars; on the outside is a 
groove 3 cm. below the lip, then a flat surface defined on its lower edge by a row of 
small rectangular flat and convex bosses of varying sizes, beneath which is a concave 
surface which joins the oval base 7x6 cm. There are three flake-scars on the edge 
of the base. It is 6*5 cm. high, 9-8 x 8-8 cm. on the top, with a basin 6*5 x 6-5 cm. and 
4 cm. deep. It is a dark-brown sandstone. 

9. —£.52457 (Plate viii, flg. 2). A unique specimen bearing a carved head at one 
end. It is oval in shape, with a polished surface previously pecked. The thin flat-topped 
lip, cracked in several places, is separated by a groove from a row of rectangular and 
convex bosses 2 x 1*5 cm., and the outside surface is convex. On the corner of one end 
is a carved head, 7 cm. high, 6 cm. wide, projecting 5 cm. The mortar is 9 cm. high, 
23 X 18 cm. on the top, with a basin 16 x 14*5 cm., and 4*6 cm. deep. The carved head 
has a flat triangular surface on the back, from which a ridged beak curves outward 
and then inward to the middle of the mouth; each side of the mouth is a pointed oval 
depression extending at an angle of forty-five degrees from the flat lip for 3 cm. 
There is a rounded ridge along each side of the beak and a small pecked rounded 
boss represents each eye. All of the concave portions of this face are pecked, but 
the high relief portions are polished over the pecking. It is difi&cult to identify the 
creature represented; the mouth is typical of those seen on some modern wood-carvings 
of the human face, but the head in general form resembles a parrot or cockatoo. 
The mortar, as a whole, could quite well represent a tortoise. Naturalistic forms 
previously recorded among these mortars and pestles Include birds, the possum, the 
lizard, a woman and a human head. 
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10. —^E.02456 (Plate vili, fig. 3). Semi-circular half of an oval mortar, with a pecked 
surface, and a ridged lip separated by a groove from a row of seven and a half pointed 
and well-shaped hom-like bosses. The base is a flat polished surface. It is 8*3 cm. 
high, 23 X 10*7 cm. on the top, with a basin 13*8 x 6*5 cm. and 5*4 cm. deep. This is a 
very well shaped specimen. 

11. —E.52457 (Plate viii, fig. 4). An oval bowl, the shallowest example in our 
collection, with a ridged and sharp-edged lip bearing a row of twenty-seven small 
triangular bosses, 28*2 cm. wide and 7 cm. thick. The basin is 24*5 cm. wide and 
has been worn right through by an abrading process. The slightly convex bottom is 
polished, and its margin is only 3*5 cm. from the periphery of the bowl. The surface 
is pecked elsewhere. The shape of this piece suggests that it is only about one-third 
of the complete bowl, and it resembles the large mill-stone type recorded by Etheridge 
from New Hebrides (Etheridge, Rec. Aust Museum, xi, 1917, Pis. xxxii-xxxvii). 

12. —E.49882 (Plate viii, fig. 1). A large irregular oval boulder of grey andesite, 
with a natural hollow at one end. Its surface is pecked, and it is 35 cm. long, 29 cm. 
wide, 20 cm. thick, with a small basin 20 cm. in diameter and 5 cm. deep. The ridged 
lip is separated by a groove from a row of large, low and flat bosses which narrow in 
width above the hollow at one end. At the other end is a human (?) face design, with 
large round eyes separated by a triangular flat surface on which is a vertical groove 
between the eyes. On each side of the latter a diagonal and curving groove runs 
upwards to form an encircling groove just below the lip of the mortar. On one side 
of the mortar the grooves around the bosses join this upper encircling groove, but on 
the other side are two large bosses, with a short vertical groove between them, 
completely encircled by their own grooves. This mortar was dredged from an alluvial 
layer, at a depth of between twenty and twenty-five feet, at the lower end of the Bulolo 
valley, and Dr. C. E. M. Gunther, who presented it to the Museum, informed me that 
geologists working in the valley dated the deposit at between four and five thousand 
years old, an age which can be correlated with that of the pecking technique in the 
early Neolithic period. 

13. —E.52065 (Plate x, fig. 16). A circular, well-shaped mortar of small size, made 
of grey sandstone painted black, with a flat-lipped basin 6 cm. in diameter and 5 cm. 
deep. The outside surface is convex. It is 11 cm. in diameter and 7*5 cm. high. The 
grooved design consists of a seven-pointed star on the flat lip, with a straight line 
at right angles between two of the points, and on the outside surface are two rows 
of these points and a wavy line separated by three other grooves. 

Nos. 1 to 12 possess some interesting features in common. The material is andesite 
in the majority, of both flne and coarse texture (in which large crystals of augite 
and hornblende are prominent), but sandstone and tuffs are also represented. The 
outside surface is convex on most mortars, but it may be straight or concave, or a 
combination of these shapes. The basin may be small in comparison to the dimensions 
of the top of the mortar, or it may occupy almost the whole area, and its surface is 
either pecked or rubbed smooth by an abrading process. There is usually a ridged 
lip separated from the row of bosses below it by a broad groove or concave surface. 
The bosses vary from small rectangular convex-topped shapes (like those on the knobbed 
club-heads) to large flat or slightly convex forms. The above characteristics form part 
of the technique of making these mortars, and their recognition should make it possible 
to establish a relationship should they be found on similar objects fn south-east Asia. 
Indonesia, Micronesia or elsewhere in Oceania. The evidence from the Bulolo valley 
and the importance of the pecking technique in this culture indicate that these 
implements were in use from the early to the middle portions of the Neolithic period, 
up to about five thousand years ago. 
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B. Pestles. 

14 to 15.—^E.52459-60 (Plate x, fig. 18). Two rounded but elongate heads of pei^tles, 
one 8‘6 cm. long and 5 cm. in diameter, the other 8*5 cm. long and 7*5 x 5*5 cm. on 
its head. One of them bears two series of branching lines incised beside one another, 
on both flattened sides, and they terminate in a thin incised line which runs up two 
sides and across the top, whilst at the bottom they terminate in an encircling groore 
around the shaft. There is also a band of red ochre on the head. The top of the 
latter is slightly battered and it might be the pestle belonging to the mortar (No. 5, 
£.52451) bearing similar decoration. 

16. —£.58461. A dark-brown pestle end, 6 cm. long, with a rounded shaft, broken 
off abruptly, 2*25 cm. in diameter, on which is a ridged band, whilst the end is a 
concave cup 4*75 x 4*5 cm. and 11 mm. deep. This pestle is polished on all surfaces. 

17. —^£.36375 (Plate ix, fig. 9). Cylindrical in shape, increasing in diameter from 
the butt end, which is 2 cm., to the head, which is 6*5 cm. The head is demarcated by 
an encircling ridge 12 cm. from the distal end, and the latter is rounded by use. The 
light grey surface is pecked. It is made of black basalt, and the broken surfaces show 
a band of weathering up to 4 mm. deep. This pestle is from Papua, being numbered 777 
In the Papuan Official Collection, but the precise locality is not available. It is the 
longest pestle known to the writer, being 52 cm. in length. 

C. Bark-cloth Beaters. 

18. —£.49883 (Plate ix, fig. 7). This bark-cloth beater was obtained by Dr. C. E. M. 
Gunther from the same deposit of alluvial gravels as the mortar No. 12, £.49882, but 
at the upper end of the Bulolo valley. It is black slaty stone, fine grained, flattened 
oval in transverse section, with a pecked and eroded surface which is slightly polished 
on the grip. In thickness and width it tapers from the head end, which is 5*5 x 4 cm., 
to the grip. It has a panel, 18 x 4 cm., of irregular sized, polished and slightly raised 
faces on one lateral surface of the head, formed by a series of right-angled grooves, of 
which there are eight transverse and thirty-five longitudinal ones; the ends of these 
grooves project at the sides and ends of the panel. The distal end of the head is 
broken abruptly. The specimen is 36 cm. long. 

19. —E.18282 (Plate ix, fig. 8). A second specimen in our collection was obtained 
in the Huon Gulf by E. Schmidt, from whom it was purchased. It is a well-made 
example, being polished over a previously pecked surface, but is similar in all other 
respects to No. 18. The head is rounded at the end and is 5*6 x 3*5 cm., whilst the 
total length is 36 cm. Whether this is an archaeological specimen used by the Huon 
Gulf natives is not known, but the type has a wide distribution among living natives, 
including D’Entrecasteaux Island (Schmeltz, J. D. E., Intern. Arch. f. Ethnol., I, 1888, 
p. 233, figure), Mafulu tribes in the Central Division of Papua (Williamson, R. W., The 
Mafulu, pp. 201-3, pi. 51, fig. 3), the Kambisa tribe in the Chirlma valley, Northern 
Division, Papua (Monckton, C. A. W., Ann^ Kept. Brit. New Guinea, 1906-6, figures), and 
elsewhere. The type is similar also to the knobbed club-heads figured by Haddon 
iJour.*Roy. Anthr. Inst. Ot. Brit, Irel, N.S., III, 1900, Nos. 64 and 82). 

20. —E.62440 (Plate x, fig. 20). A cylindrical implement, rounded at both ends, 
on which it is hammered to a fiat face. There is a panel, 12*8 x 6 cm. on one side, 
enclosing fourteen longitudinal ridges, and at the ends are transverse grooves forming 
a series of rectangles which are not raised. The surface is pecked and weathered, 
and the specimen is 25 cm. long and 5*5 cm. in diameter. The Rev. Scanland, who 
presented it to the Australian Museum, dug it out of a prehistoric mound on San 
Cristoval, Solomon Islands. A similar specimen is in the collection of Mr. H. R. Balfour, 
of Melbourne, who obtained it from the late W. H. Gill, unfortunately without locality. 
It has a series of short diagonal and parallel grooves at one end of the panel of ridges. 
The similarity of the New Guinea and Solomon specimens indicates that both had the 
same function. 
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D. Animal Figures. 

21. —E.62063 (Plate x, fig. 15). A bird resembling a pigeon^ 10 x 10 x 4 cm. It is 
carved in a series of planes, with a long rounded and pointed head, rounded necR, a 
marked concavity on the breast between the wings, and two concave wings pushed 
forward in front of the breast and joined in a central ridge on the back; they thus 
merge into three planes to form a rounded tail end. The lower surface of the body Is 
flat, and the bird is posed on a short cylindrical post, flat on the bottom. The surface 
is smoothed, but pecked, and is weathered to a pale-green colour. 

22. —E.52064 (Plate x, fig. 14). A small polished head in a black igneous stone, 
broken off abruptly at the lower end of the neck. The latter is 3 x 2 cm., lenticular in 
section, and merges into a long curved and rounded head, 6*5 cm. long, ending in a 
pointed snout. The eyes have a hollow middle and high rim. This head is not unlike 
that of an echidna or possum. 

23. —E.52462 (Plate x, flg. 17). Made of a dark igneous stone weathered 1 cm. 
inwards to a yellowish colour. The rounded shaft, 5 cm. in diameter, is broken 
transversely, and it joins a semi-circular flange, the front edges of which project 
forwards like a bird's wings. In the middle of the shaft, on the opposite side, is a 
low rounded boss, and on top of the flange is a projection (also broken off abruptly) 
which was probably a bird’s neck and head. The specimen is 6*5 cm. high and the 
flange or wings are 9 cm. wide. 


E. Abrading Stone. 

24.—E,52070 (Plate x, flg. 19). An elongate pecked implement, 16 x 5 x 3 cm. The 
upper and lower surfaces are flattened and the ends and sides are rounded. There 
is a deep encircling groove 1 cm. wide and 3 cm. from one end, and a similar groove 
at the other end has been cut half-way around only. On the upper surface are two 
parallel grooves 6*5 cm. long and 8 mm. wide, straight at one end and narrowed 
to a point at the other end, and a third one 1*6 cm. wide on one side which joins one 
of the encircling grooves; these three grooves bear narrow cuts and ridges, obviously 
produced by a pointed object, such as a bone-point or a fire-stick. It is the only 
specimen of its type known to me from New Guinea. 

P. Clxjb-Heads. 

Ring Type. 

26.—E.62067 (Plate x, fig. 20). A small circular example 6 cm. in diameter, with 
rounded marginal face, a wide bevel on the upper and lower surfaces extending from 
the hole almost to the periphery. The surface has been polished over pecking. It is 
very light in weight, apparently due to the weathering of the interior. 

26-27.—^E.62463-64 (Plate lx, flg. 11). These two large discoids are slightly irregular 
in shape. They are made of a grey andesite and a blackish gabbro, respectively, and 
their surfaces are pecked. E.62463 has one margin turned upward and the opposite flat, 
and it has a high ridged lip, 3 cm. in diameter, around the central perforation, which 
has not been made right through, although worked from both sides. E.52464 has a low 
ridged lip around its completed hole, 4*5 cm. in diameter. They are 22*5 x 20 x 7 and 
21 X 19 X 4*5 cm., the ttiicknesses being measured through the lip. 

Blade Type. 

28-31.—^Four elongate, slightly crescentic blades, with flat or slightly convex upper 
and lower surfaces, rounded sides concave between the hole and the flanged blade, 
and straight from the hole to the butt. The hole is closer to the butt than the blade, 
and has been hollowed by pecking ^through three-auarters of the thickness from one 
side and one-quarter from the other. The lateral margins bulge outwards on each 
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aide of the hole. The flattened butt has been used as a hammer on the three complete 
specimens. B.62468 is an unflnlshed specimen pecked all oyer, with unground blade, 28 cm. 
Icmg, 8*6 cm. wide across the flanged blade, and 4*6 cm. thick. SI.62469 is also pecked all 
oyer, is slightly larger than E.62468, and has a ground blade, a hole 4 cm. In diameter, 
and its butt is broken transyersely to leaye half of a deep oyal depression on the 
upper and lower surfaces. E.52066 is polished all oyer, 16 cm. long, 5*5 cm. wide across 
the flanged blade, with a hole 3*5 cm. in diameter. E.52533 (Plate ix, flg. 6) is a slim 
and beautifully polished example, markedly crescentic in shape, 26 cm. long, 6 cm. 
wide across the flanged blade, and has a series of small flakeMScars along the edge of 
its battered butt. 

32.—^E.52467 (Plate ix, fig. 10). A broad fiat blade, light grey in colour, 17 x 10*5 x 2 
cm. in sise, polished on both sides, central hole 3*5 cm. in diameter, blade edge in the 
middle axis, butt hammered flat. 

KnobJ>ed Type, 

38.—^E.52068 (Plate x, flg. 22). An almost circular polished specimen, 9*5 x 8*5 x 2 
cm., central hole 2*5 cm. and ridged lip 4 cm. in diameter. It is decorated on the upper 
surface with radiating cuts beginning at a small puncture near the lip, forming a 
series of rectangular and flat panels, below the ends of which is a deep encircling 
grooye on the margin. The lower surface is smooth and flat. 

34. —^E.52334 (Plate x, flg. 25). A circular example, polished• over pecking, made of 
a blackish Igneous stone, 11*5 cm. in diameter, 1*5 cm. thick, hole 2 cm. in diameter 
with a high ridged Up, below which, on the upper and lower surfaces, are twenty-two 
conyex ridges of different widths separated by deep grooves; the ends of the ridges 
form two rows of knobs separated by a deep encircling groove on the marginal face. 

35. —^E.37059 (Plate x, flg. 24). A crude example 10 cm. in diameter, lenticular in 
transverse section, and 3*5 cm. in greatest thickness. From the single row of marginal 
knobs the upper and lower surfaces slope upwards to a high ridged lip around the 
hole 2*5 cm. In diameter. Attached to this club-head on a two-ply cord is a pyriform 
lump of stone, unworked, 4*5 cm. long. Both pieces have a ruddled surface. 

36. —E.52067. Similar to E.37059, with only five complete knobs remaining, 8*5 cm. 
in diameter, hole 2 cm. with high ridged lip 1 cm. wider. 

37. —^E.37060 (Plate x, fig. 21). A fine example 9*5 cm. in diameter and 6 cm. 
thick, with two rows of conical but thick-ended knobs 2* cm. long in eight well-spaced 
pairs vertically arranged. The hole is 2 cm. and the high ridged lip 4*5 cm. in diameter. 
Some of the knobs are worn down by weathering. 

38. —^E.52466. Similar to No. 37, with two rows of eight knobs 5 mm. long. It is 
a weathered example 6 cm. in diameter, 4*8 cm. in thickness, with a hole 1*5 cm. and 
lip 3*5 cm. in diameter. 

39. —E.52069. The two rows of knobs are arranged so that each one of the upper 
row of eleven lies between two of the lower row. A band of pink ochre is painted 
on the outside of the ridged lip. 

40. —^E.52465 (Plate x, fig. 23). A damaged specimen 8 cm. in diameter and 4*5 cm. 
thick, with two rows of rounded knobs ;l*5 cm. long, the top series lying Interspaced 
between the lower series, and some of the knobs project upwards. The hole is 1*8 cm. 
in diameter and the smooth lip is not ridged. It is painted pink on the outside of the 
hole, and there are four alternate bands of pink and white across the knobs. 

JStar Type, • 

41. -**-E,52471 (Plate lx, fig. 13). A three-pointed star made of coarse green gabbro. 
Two of the rays are broken off at the base and the other complete one is 11 cm. long. 
The hole Is 8*5 cm. in diameter and has been hollowed obliquely, principally from 
one surface. . 
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Triangular Type. 

42. —^S.52470 (Plate ix, fig. 12). A thick club-head, with the end slightly shorter 
than the two sides; the marginal faces are conyex, and the hole, 4*5 cm. in diameter, 
has been pecked through half-way from each surface. The latter are polished over 
pecking. It is 16*5 x 13*5 x 6*5 cm. 

G. Hafteu Clubs. 

The following seven club-heads are types not represented in Haddon’s classification 
of New Guinea stone club-heads {Jour. Roy. Anthrop. Inst. Gt. Br. Irel., N.S., iii, 1900, 
pp. 221-50, pis. xix-xxiii). 

Globular Type. 

43. —A.15363 (Plate xi, fig. 31). A poorly made club-head, in a green fine-grained 
stone, 6*5 cm. in diameter and 8 cm. thick, with a hole 2*25 cm. and lip 3*5 cm. in 
diameter. It is cylindrical in shape, each end being a flat lip, and in the middle is a 
broad convex ridge bearing one and a half flat lozenges grooved along each side, but 
the other two and a half are not properly formed. Its surface is polished over pecking. 
The handle is 120 cm. long, fltted with a narrow band of plaited cane to hold the stone 
head in position, and decorated with a bunch of feathers at the top. Koiari tribe. 
Port Moresby, Papua. 

Knobbed Type. 

44. —A.15343 (Plate xi, flg. 30). A dark igneous club-head with pecked surface, 8 cm. 
in diameter, 5 cm. thick, with a hole 2*25 cm. and lip 4*5 cm. in diameter. The lip at 
both ends of this cylindrical shaped piece has a row of eight rounded knobs, oval in 
shape, and there is a central row of seven pairs of oval knobs. The handle is 67 cm. 
long, and the stone head is simply jammed downwards to hold it securely. Koiari tribe. 
Port Moresby, Papua. 

45. —E.44036 (Plate xi, fig. 36). A most unusual example made of a brown fine¬ 
grained stone, 12 cm. long, 9*5 cm. wide and 7 cm. thick, with a hole 2 cm. and lip 
(without ridge) 3*8 cm. in diameter. At the end of each side is an oval sharp-edged 
bifurcated knob separated by a convex bifurcated ridge in the middle, arranged so that 
it is symmetrical when viewed from any angle. It is pecked in the grooved surfaces 
and polished over the pecking on the flat and projecting faces. The handle is 120 cm. 
long, and the stone head is held in position by a ridge on the handle. Collected by 
Stewart Campbell at Sinum, Upper Fly River, Papua. 

46. —E.27781 (Plate xi, flg. 32). A polished dark igneous club-bead 10 cm. in 
diameter, 5 cm. thick, with a hole 2*25 cm. and lip (without ridge) 3 cm. in diameter. 
It has two rows of convex projections bifurcated in the middle to produce two rows 
of knobs. Pieces are broken off inside many of the bifurcations as a result of use. 
The handle is 67 cm. long and the stone head is held in position by the cone-shaped 
end of the shaft. Collected at the entrance to Lake Murray, Fly River, by A. R. 
McCulloch and Captain F. Hurley. 

47. —E.27429 (Plate xi, fig. 29). A pecked grey andesite club-head 13 cm. in 
diameter and 3 cm. thick, with a hole 3 cm. and lip (without ridge) 4 cm. in diameter. 
It has on its upper and lower surfaces twenty-nine radiating ridges, each ending in a 
pointed knob, in vertical pairs separated by a groove on the marginal face. The 
handle is 87 cm. long and is fitted with a wide band of plaited cane above and below 
the stone head to hold it in position, and it is further secured with a narrow bamboo 
wedge driven down the shaft inside the upper plaited band. CtUeoted at Kaimari, 
Gulf of Papua, by A. R. McCulloch. 

48. —E.19 (Plate xi, fig. 33). A polished dark igneous club-head 11 cm. in diameter, 
2*8 om. thick, with a hole 2*5 cm. and low ridged lip 3*5 cm. in diameter. It has a 
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single row of seven large rounded points, and Its surface is polished over pecking* The 
hansboo handle is 66 cm* long, and a bamboo wedge has been driven into its end to 
secure the stone h^d. A narrow plaited shoulder strap is attached to the shaft Fly 
Rivefi westein Papua* 

46.—^A.16668 (Plate xl, fig. 34). A polished grey andesite club-head 12 cm. long, 
6 cm. thick, with a hole 2 cm. and high ridged lip 3*5 cm. in diameter. It has three 
long points, losenge-shaped in transverse section, one pair being 4 cm. long and the 
other one 5 cm. long, each separated by a pair of small rounded knobs one above the 
other. The handle is 68 cm. long and has a narrow plaited band of cane above and 
below the stone head to hold it in position. Koiari tribe, Port Moresby, Papua. 

Remarks .—The majority of the stone club-heads are featured by a ridged lip 
similar to that on the mortars. The hole may be hollowed half-way through from 
each side, or three-quarters from one side and one-quarter from the other; in the latter 
examples it is sometimes at an oblique angle. A study of the methods of fixation of 
the head on the shaft should make possible a more accurate determination of the 
large number of specimens in museums marked **New Guinea'’. It is important, also, 
to establish the variety of prehistoric types of club-heads for comparison with the 
modern types as a means of providing more accurate data for comparisons of prehistoric 
cultures from south-east Asia and Oceania. 

The introduction of the pecking technique was an important event in the history 
of stone working in Oceania. It enabled man to fashion a piece of stone into almost 
any shape he desired, and particularly to produce rounded surfaces. Thus we find as 
this early Neolithic technique spread into Oceania there took place a remarkable 
development in the production of well-shaped mortars and pestles, animal and human 
figures, club-heads and other objects of which the collection herein described is typical. 
Throughout Indonesia, Melanesia and Polynesia a great variety of pecked stone objects 
and implements have been recorded, and in Australia the technique was applied to a 
wide range of implements. The prehistoric implements described (Nos. 1~42) show 
clearly that pecking preceded polishing in the chronology of stone-working techniques. 

EXPLANATION OP PLATES VIIl-XI. 

Plate viil. 

1.—Prehistoric mortar dredged up amongst alluvial gravels at the lower end of the Bulolo 
Valley. 

2-4.^Prehistoric mortars from the lani-Halumgali portion of the Wahgi Valley, Central 
New Guinea. 


l*late iX. 

6.—"Bark-cloth beater" found in a prehistoric mound on San Crisloval, Solomon Islands. 

6. —Club-head from the lani-Halumgali portion of the Wahgi Valley, Central New Guinea. 

7. —Implement dredged up amongst alluvial gravels at the upper end of the Bulolo Valley. 
Type used by modern natives as a "bark-cloth beater". 

8. —^Bark-cloth beater, Huon Gulf. 

9. —Prehistoric pestle from Papua. 

10-13.—Prehistoric club-heads from the lani-Halumgali portion of the Wahgi Valley, 
Central New Guinea. 


I^late X. 

3 4.—Head of a mammal or bird found in a hillside, after a landslide, between Bena Bena 
and Mt. Hagen. 

16. —Figure of a pigeon found in a hillside, after a landslide, between Bena Bena and Mt. 
Hagen. 

19 .—Small mortar found in a hillside, after a landslide, between Bena Bena and Mt. Hagen. 

17. —Ventral view of prehistoric figure of a bird from the lani-Halumgali portion of the 
Wahgi Valley. Central New Guinea. 

IS.-—Head of a prehistoric pestle from the lanl-Halumgall portion of the Wahgi Valley, 
Central New Gumea. 
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19.**~Abrading atone found in a hillside, after a landslide, between Bena Bena and Bit. 
Ha«en. 

26.—Club>head from the lani-Halumgali portion of the Wahgi Valley, Central New Guinea, 
28.*»-Prehistoric club-head from the Xani-Halumgali portion of Wahgi Valley, Central New 
Guinea, 

24.—Prehistoric club-bead from Mt. Hagen, with lump of stone attached. 

26.—JClub-head from the lani-Haulmgall portion of the Wahgi Valley, Central New Guinea. 

Plate xi. 

26-28.—Prehistoric mortars from the lani-Halumgall portion of the Wahgi Valley, Central 
New Guinea. 

29 - 86 .—Stone-headed clubs used by modern New Guinea natives. This series of head types 
is not represented in Haddon’s classification of these implements. 

Photos—Howard Hughes. 



THE IDENTriY OF A SUPPOSED HUMAN MOLAR FROM 
THE WELLINGTON CAVES OF NEW SOUTH WALES. 

By H. H. Finlayson. 

(Plates xii-xiii; and Figure 1.) 

In 1870 appeared the first publication of the finding by Qerard Krelft^'^ of a portion 
of a human molar tooth in the Wellington Cayes of New South Wales. After a period 
of uncertainty as to the exact circumstances of the find it was established that the 
fragment* though developed from its matrix shortly after its discovery, was originally 
embedded in the characteristic cave breccia in association with extinct marsupials 
such as Diprotodon and. Thylacoleo at a period estimated by David^* to be from 
7,000 to 12,000 years ago. 

Since its first identification the fossil has been written upon at greater or less 
length by ICreflt<*> in 1874, Etheridge,^> 1890 (who quotes the opinion of Pedley), 
Btheridge*^> 1916, David1923, and Anderson^*^^ 1938, all of whom have apparently 
accepted the human origin of the fragment, and Anderson's remark (op. cit.) that “it 
is one of the best pieces of evidence as to the early existence of man in Australia*’ 
embodies a view which seems to have been very generally accepted. 

In a recent re-examination of the tooth by Dr. T. D. Campbell<^> its human 
relationships have been strongly contraindicated and at his suggestion I have considered 
de novo its possible relation to the lower mammals. To this end the morphology 
of the fragment and the type and sequence of the attrition which has produced its 
crown pattern have been minutely compared with all indigenous Australian mammals, 
with all introduced and domestic mammals, and with many exotic species as well, 
which could possibly yield a dental fragment of the size of the fossil. As a result 
tbere would now appear no reasonable doubt that the fossil is derived from the 
Pleistocene macropod Macropus {Protemnodon) anak Owen, a giant “Wallaby”, remains 
of which are already known from the Wellington Craves, and which also occur in 
profusion in beds of similar and earlier age over a large part of eastern and south¬ 
eastern Australia. 

Preliminary consideration of the general dental anatomy of the fossil brings one 
to conclusions which have an important bearing on the subsequent examination of 
its detail. 

Regarded as a mokw, its outstanding peculiarities are, firstly, its extreme functional 
brachydonty and, secondly, the simultaneous presence in Juxtaposition upon the occlusal 
surface of large exposures of dentine, with broad major enamel features. While both 
these conditions may be found separately in several groups of mammals, their concur¬ 
rence in one species is generally precluded by the structural ground plan of the tooth. 
In the great majority of molars reduction of the enamel of the wall of the crown to the 
relative level which obtains in the fossil, simultaneously reduces the occlusal surface 
to a featureless expanse of dentine, while the few forms among the polyprotodont 
marsupials and lower carnivoreii, in which the requisite degree of brachydonty pre-exists, 
are incapable of yielding the occlusal surface. 

This fundamental peculiarity in the structure of the fragment early led the writ^ 
to abandon the **molar theory” of Its origin altogether. On transferring attention to 
prmnolar teeth, close analogies in ground plan were dhieovered amongst the 3rd md 4th 
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jFHniiOlarB of the Macropodinae. Teeth of both these categories are, howeTer, in the 
intact or moderately worn state, such as is usually seen, narrow and high-crowned 
with strongly developed trenchant and perforant functions, and therefore 
in marked contrast to the flat-surfaced triturating fossil. In much-worn examples, 
however, especially In P* of the upper series, this contrast disappears, and on examining 
large numbers of such, several examples were found to show patterns of the occlusal 
surface, very similar to that of the fossil. Further, a study of the successive stages 
of attrition through which such teeth have passed, correlates in the clearest way all 
the main structures of the fossil with their originating centres in the unworn seccator, 
and indicates that in many species of macropods its characteristic occlusal pattern 
must be produced as a transient and quickly obliterated phase. 




A B 


Figure 1. 

Diagram correlating the main structures of the occlusal surface of (A), the fossil from 
the Wellington Caves, with (B) their originating centres in an unworn right upper fourth 
premolar (seccator) of a type found in Maoroptta iProtemnodon'> anak. 

(A) . 1, enamel band of part of the lingual (internal) margin; 2, enamel band of the 
entire posterior (proximal) margin; 8, enamel band of part of the buccal (external) margin; 
4, the cuneiTorm facet; 8, the transverse element; 6, the pyriform facet; 7, the reniform facet; 
8 , the anterior fossa; 9, the posterior fossa; 10, the second dentine exposure; 11, the third 
dentine exposure. 

(B) . 1, the lingual (Internal) margin; 2, the posterior (proximal) margin; 8, the bnooal 
(external) margin; 4, free crest of the main blade; 6, the posterior cusp of the mala blade 
(post<$ro*buooal cusp) ; 6, the posterior fossette; 7, the poetero*intemal or talon cusp (pcwtero- 
lingual) ; 8, antf^lor, median, and posterior segments of the internal ledge. 

The foeail, in the present view, represents the posterior half of the upper fourth 
premolar (seccator) of the right side of MacropUs (Protemnodon) Owen in a 

very advanced state of wear. Among the teeth of anak which have been used for 
direct comparison, and in the flgurea of the same by Owen^*> and DeVis,'** are several 
which quality in dimensions and structure as potential originators of such a fragment, 
thbuhh mme presents the requisite stage'of wear. However, the exisUng Black Tailed 
Wallaby, M. (Wollobio) ^aldbutUB L. mid Q., has a dentition similar to that of anak 
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both mofiib^ogioaUy and in ita attrition aeqnende, and has boon available in sufEelant 
numbers to both the crown pattern of the fosail and stages earlier and later 
than this, which are in close agreement with the eiamples of anak. in hand. 

In previous descriptions the cusp nomenclature and general orientation adopted 
have been based on or influenced by, the assumption of its human origin and are 
unsuitable for illustration of the present conclusions. A brief redescription is therefore 
provided in which the orientation of the parts is altered to conform to this view of its 
identity, and in which general descriptive terms are employed to indicate the main 
morphological features of the fragment; these features are then homologized in detail 
with those of the macropod seccator in general and of Af. anak in particular. 

The fossil (Text-fig. 1a; Plate xii, figs. C, G; Plate xiii, figs. B, G, D) is a thin 
plate^like fragment of irregular shape, comprising portion of a crown of a tooth separated 
from its roots by a fracture through the cervix. Its transverse diameter from the 
buccal to the lingual margin near the posterior angles is 10*7 mm.; its maximum 
antero-posterior diameter is 11*1 mm.; and its maximum depth near the posterior angle 
of the buccal wall is 6*0 mm. Of these dimensions the first only is of value here as a 
specific test and it lies well within, though towards the upper limit of, the range of 
variation for this diameter in M, anak {sen. lat.). The outline of the crown from the 
occlusal aspect is bounded by fracture lines over most of the buccal and distal margins, 
but the remainder is intact and has smoothly rounded posterior angles, the whole 
rather suggesting derivation from a simple quadrate tooth, except that at the anterior 
lingual site the re-entrance of the curve is less than at the posterior angles and 
foreshadows an anterior extension of the tooth there. The marginal outline is very 
similar to that of worn examples of anak, except possibly for this same anterior lingual 
section which has a buccal inclination steeper than in examples which I have had in 
hand, though the condition is approached in one of Owen'B<*> figures (PI. Ixxxvii, fig. 9). 
The discrepancy is less than would be inferred from a comparison of fig. D with fig. C 
of Plate xii, the margin in D being represented at a much higher level than in the 
fossil. It may be noted that in this detail the fossil may be nearer the third premolar 
of anak than the fourth, but as there is little else in support of such an identification, 
it is here ascribed to individual variation of the seccator. 

Of the lateral walls of the crown both the posterior and lingual are complete 
vertically, being bounded below by the cervical dentine, and the posterior is complete 
horizontally as well. Both are of interest as illustrating the degree of denudation of 
enamel which has taken place, and the posterior carries an important attrition feature. 
The buccal wall is represented by a remnant only at its posterior extremity, and this 
shares the characters of the adjoining posterior wall. 

The posterior (Droximal) wall (Plate xii, fig. G) attains its maximum height of 
enamel (6*0 mm.) at the buccal angle, thence declining to a minimum of 2*0 mm. on 
the lingual side of the centre, and rises again slightly to 2*6 mm. at the lingual angle. 
Its occlusal profile is thus rather markedly concave, while the lateral profiles are both 
convex. At the cervix the junction with the dentine is a shallow sigmoid with its 
major convexity opposing the concavity of the free profile; in virgin or slightly worn 
seccators of most macropods this cervical junction is stirictly transverse or nearly so 
(Plate xii, figs. B and H) and the sigmoid condition is definitely an age character 
(Plate xii, fig. P). 

Nearly half of the surface of the posterior wall towards the buccal margin is 
occupied by an interdental attrition facet hollowed out into a shallow depression which 
is dlviddd further by ridgec of low relief into three compartments, the upper of which 
is scored by a series of minor parallel incisions. The feature differs markedly from 
the^ fiat interd^tar facets commonly developed on the molars of many mammals, but 
is highly eharaeteristlc of tlm macropod fourth premolar. In the production of the 
usual type of facet between molars the teeth are opposed to one another bn about the 
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same level and the planing effect is produced between two surfaces. In the macnHMo4 
^w/however, in adult life* the Urst molar abuts on a fourth premolar which has a 
much higher crown. The resulting interdental attrition takes the form of a gouging 
effect of the anterior rim of the molar upon the posterior wall of the premolar and 
tends to the production of shallow polished grooves* which vary markedly in pattern 
and site with the age of the animal. These variations are partly due to the different 
rates at which the crowns of the two teeth are reduced in height* partly to alveolar 
instability of the molar as age advances* but still more to the well-known slow forward 
movement of the whole molar sbries against the premolar. This results in the first 
molar being pushed across the rear wall of the premolar from the lingual to the 
buccal side*^ where (in a disintegrating state) it is finally shed. The facet tends to 
shift in the same direction, being usually found on the lingual side in young animals*, 
where it is soon obliterated by the planing down ot the occlusal surface* and in old 
age towards the buccal side, where it finds a permanent refuge after the molar has 
gone. The first and an intermediate condition are well illustrated by a slightly worn 
example of M. anak (Plate xii* fig. H) and the last by the fossil and an aged example 
of M. iialahatuB (Plate xii, figs. G* F). 

On the lingual wall (Plate xiii* fig. C) the enamel is deepest in the middle (3*2 mm.)* 
declining to 2*5^ mm. at the posterior angle and 1*8 mm. at the anterior; its occlusal 
profile is thus slightly convex. The enamel-dentine, junction at the cervix is slightly 
concave to the occlusal. In the seccators of M. anak in hand, and especially in the 

example figured, the lingual wall is marked by a deep notch at the posterior third ot 

its length* towards which the cervical enamel line dips from both sides; such teeth 
would scarcely be expected to yield the nearly rectilinear junction of the fossil, in 
which the notch is represented by a mere indentation. However, the detailed sculpture 
of the lingual wall in anak is apparently variable, as it is in some recent species. In 
an example figured by Owen^**' (Plate Ixxxiv* fig. 16) the condition is substantially as 
in the fossil. 

Towards the posterior mai'gin of the fractured surface of the radical aspect of 
the fossil (Plate xiii, fig. B) a remnant of a pulp cavity persists in the form of a 
transversely elongate hollow ot dimensions 6 x 1*5 mm. It is shallowest in mid-course* 
descending at either extremity to small outwardly diverging cornua* and is in close 
agreement with a corresponding cavity in a seccator of Af. anak fractured at the 
same level. 

The occlusal surface (Text-fig. 1, A; Plate xii* fig. C) has been planed down by 

wear to an almost fiat triturating base which slopes from its highest point on the 

buccal margin to a slight antero-posterior trough lying on the lingual side of the 
central axis* thence rising slightly to the inner margin. In view of the degree of 
wear which it has sustained* it presents a surprising development of enamel structures 
which, though in very low vertical relief, are discrete and easily traced and, together 
with the areas they enclose* are of decisive importance in the identification. 

Along the central axes of the plane lies a three-membered enamel structure of 
roughly trefoil pattern* raised noticeably above the surrounding areas. Although the 
three arms are conjoined at a common centre, they arise from functionally distinct 
portions of the original tooth and will be considered separately. 

(1) A pyriform facet (Text-fig. 1a, 6) forms the posterior or proximal element 
of the trefoil and has its base on the posterior margin of the tooth and its apex at the 
common centre of the three. Its surface is highly polished and beveffod off by wear 
towards the postero-linguai angle, and its edges are sharply angulated but* except 
possibly to a small extent at its antero-bucoal corner* have not been modified by fracture. 
At its postero-lingual angle its snrface is marked by a shallow snlcate stigma. Thia 
characteristic feature of the fossil reprlfeents portion of the floor of the posterior 
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fosftette (Text-fig. Is, fi) of the origiai^ seccator, which is enclosed against the timer 
wall of me iMeteroextemal casp of the main blade by a deep strongly marked enamet 
fold of V-shaped outline. The fossette occurs in the seceator of many species (d 
mcropodn and is particularly well developed in M. an<de and ualahatus (Plate Xiip 
figs. B and A). The substance of the floor is dense and resistant and when the 
enamel walls are completely demolished it remains as a conspicuous disk raised above 
the surrounding surface. The stigma is a remnant of the deepest recess .of the 
fossette which has escaped complete obliteration by wear, and is a familiar landmark 
In worn premolars in this group of marsupials, persisting as a pigmented spot towards 
the posterior margin of the tooth long after the facet as such has disappeared. 

At the postero-buccal angle adjoining the pyriform is a reniform facet (Tezt-flg. 1a, 
7) of about the same area, but much less highly polished and bevelled in a different 
plane. Distally it is bounded by a dentine exposure which also separates its upper 
course from the pyriform. It occupies the highest portion of the occlusal surface 
and together with the pyriformi and dentine exposure represents an Irregularly 
horisontal section near the base of the original jutting cone of the postero-extemal 
cusp of the main blade. 

(2) The distal arm of the trefoil is a more elongate cuneiform facet (Text-flg. 1a, 
4) lying on the same longitudinal axis as the pyriform. It is abruptly truncated by 
fracture at its distal extremity and bounded on its buccal margin by an exposure of 
dentine which has also been fractured. Lingually it is less distinct than the pyriform 
and tends to merge with the general contours of the anterior fossa. Its surface is 
bevelled at the same angle as the pyriform but in a plane slightly inclined towards the 
antero-lingual angle. 

In species such as anak and ualabatuSf which possess a continuous uncleft main 
blade to the seceator, a long faceted strip of enamel bounded by a dentine exposure 
externally is constantly developed in advanced wear on the posterior and median 
portions of the lingual slope of the blade (Plate xii, fig. B), and there can be no 
doubt of the derivation of the cuneiform facet of the fossil from such a strip by 
truncation distally by a fracture (Plate xii, fig. C). 

(8) The transverse element (Text-fig. 1a, 5) is a narrow rib of enamel which 
passes across the longitudinal trough of the tooth from the junction of the two facets 
Just noted to the lingual margin. Its course is slightly distal of the transverse and 
undulates with the contours of the trough. It is sharply defined on its posterior side, 
where it abuts on an area of dentine, but elsewhere merges in a wide enamel expanse, 
of which it forms the posterior boundary and with which its substance is continuous. 
It is highly polished but not faceted, except at the junction with the cuneiform facet. 
It is homologous with the distal sloping anterior wall of the postero-internal cusp or 
talon of the unworn seceator (Plate xii, figs. A, D) and represents a low level, almost 
basal section of that structure. 

The depressed areas of the occlusal surface are divided by the above transverse 
element, which acta as a raised septum, into two fossae. The anterior fossa (Text-flg. 
1 a, 8), which is the shallower, is floored entirely by enamel which is integral with that 
of the cuneiform facet and the transverse rib, which bound it on two sides. Lingually 
it terminates in a tumescence abutting on the margin of the tooth, while distally it is 
open and confluent with a minor dentine exposure at the apex. This fossa represents 
th^n^lan third of the ^'internal ledge” of the Intact seceator, in whi<m it la the lowest 
portion of the occlusal surface. In the fossil it has sustained less change than any other 
part and vestiges of the coarse irregular ribbing of its floor, characteristic of 
peti^t upon It as smooth convolutions. 

The ‘posterior fossa (Tbxt^.‘ 9) in entirely floored with yello^idi dentine, the 
limits of whidh are clearly indicated by sharp discontinuities of its substance with the 
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bIttiBli*white enamel which eveiywhere surrounds it. Its surface is scored by scratches, 
probably artificially produced. Its shape is characteristic and of much diagnostic 
importance-^ubQuadrangular, with the postero-lingual angle suppressed and rounded 
and the others acute. In this form it may be recognized with certainty as a mere facet 
on the summit of the lingual angle of the postero-intemal cusp or talon in the scarcely 
worn premolar of anak and many other species of macropods (Plate xii, figs. B and D). 
As it grows in area and deepens with wear its anterior boundary is thrust steadily 
forward, until the base of the talon wall is reached, when, as in the fossil, it presents 
virtually a horizontal section of the cusp near base level, 2 mm. above the cervix. Its 
characteristic shape is retained until the pyriform is engulfed, when it links up with a 
long strip-like exposure of dentine near the buccal margin, a fragment of which is 
preserved in the fossil (Text-fig. 1 a, 10) and which is shown entire in Plate xii, fig. B. 
At a still later stage of wear, the dentine exposure of the buccal margin extends across 
the floor of the internal ledge and appears upon the lingual margin of the tooth. The 
fossil had reached this third phase and a small portion of this lingual dentine exposure 
is preserved at the antero-lingual angle of the fragment (Text-flg. 1a, 11). 

Finally a conspicuous feature of the occlusal surface, though of less intrinsic 
importance than the foregoing, is the marginal enamel band (Text-fig. 1a, 1, 2, 3) 
which everywhere invests its boundary except where removed by the main fracture. 
It takes the form of a raised highly-polished, smoothly-rounded rim ever 3 rwhere separated 
from the structures it encloses, by a hair-like fissure. It is broadest at the postero- 
lingual angle (1*6 mm.) and is constricted to 0*5 mm. by the interdental facet opposite 
the base of the pyriform. It is a familiar feature in much worn teeth of several 
categories in many species, especially after weathering, and in the Macropodidae, has 
been noted by DeVis as the ‘‘basal rim”. It presents no features in the fossil which are 
at variance with the present identification. 

While several points of minor discrepancy between the fossil and the corresponding 
teeth of M, anak which have been available have been brought to light by the foregoing 
examination, they are of no significance when measured against the general agreement 
in characters of major importance, and may fairly be placed to the account of individual 
or racial variation. Throughout this comparison 3f. anak has been used in eensu lato to. 
embrace the whole anak-hrehus-raechus complex of species or subspecies, as suggested by 
DeVis. The geographical range of this complex in the Pleistocene is fairly closely 
paralleled by the present range of existing races of Jf. ualahatus which have a similar 
premolar dentition, and one in which variation is sufficiently wide to justify this view of 
the discrepancies. 


• « * » * 

The identification of Kreflt’s find which is here advanced is necessarily inferential 
rather than absolute, but the inference is of the strongest and most acceptable kind. 

In conclusion, I have to thank the Director and Trustees of the Australian Museum 
for the opportunity of studying the fossil, and to express my indebtedness to Dr. T. D. 
Campbell, whose stout and consistent rejection of the human origin of the fragment 
early brought a clarifying influence to bear on the work. 
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EXPLANATION OF PLATES XII-XIH. 

'nie teetH Ojgrured are upper fourth premolara of the right eide, except for D and H of 
Plate xii, ahd A of Plate xiil, which repr^ent the same tooth of the left side. In D and H 
of Plate xii the hnage has been laterally transposed to facilitate comparison. 

PLAno XII. 

Fig. A.«-*Ooclusal aspect of the unworn itooth in Afaoropus (WaUabkt) ualabatua <x ^‘2). 

Fig. B.-«->Occlusal aspect at an advanced stage of wear in Maoropua iWallabia) ualabatua 
(X 6*^0). Illustrating the development of the characteristic attrition pattern of ^e fossil, in a 
much smaller recent species. 

Fig. C.«—Occlusal aspect in the foaail (x 3*0). (Australian Museum Collection, registered 
number, F1438.) 

Fig. D.--~Occlusal aspect In a moderately worn tooth of Macropua iProtemnodon) anak 
<K 3*0). [Rowing structural relations to the fossil (which has similar dimensions) parallel to 
those shown by A to B. 

Fig. E.—Posterior wall and cervical region of specimen figured in A (x 7*0). 

Fig. F.—^Posterior wall and cervical region of specimen figured In B (x 6*2). Showing 
conditions in marginal profile, interdental facet and cervical Junction, induced by wear and 
similar to those of the fossil. 

Pig, G.—^Posterior wall and cervical region of the fossil (x 8*2). 

Fig. H.—Posterior wall and cervical region of the specimen figured in D (x 3*0). Showing 
relations to the fossil parallel to those of E to F. 

Plate XIII. 

Pig. A.—Lingual aspect of the tooth in Macropua {Protemnodony anak (x 3-0). Showing 
further the general characteristics of the tooth from which the fossil was derived by advanced 
attrition. (The view is sublateral to disclose the full height of the blade). 

Fig. B.—^Radical aspect of the fossil (x 3*0). Showing remnant of pulp cavity (oblique 
view). 

Pig. C.—^Lingual aspect of the fossil (x 3*0). 

Fig. D.—^Buccal aspect of the fossil (x 3 0). 


Photos.—H. H. Finlayson. 



A REVISION OF THE AUSTRALIAN GYRINIDAE. 

By Gbobg Ochs^ 

Dachau» Germany. 

Determination of Australian Oyrinidae is difficult. Publications on this family are 
very scattered and nowhere is there a comprehensive paper on this fauna. There are 
two handbooks on Australian insects/ but in both the Gyrinidae are treated only 
cursorily. In the Catalogue of the Described Coleoptera of Australia by George Masters 
(Proc. Linn. Soc. N.S.W*^ Vol. 10, 1885) nearly all species named up to that time are 
registered, but without critical selection, and several species are recorded more than 
once under different names, even in different genera. In the Coleopterorum Catalogus, 
Pars 21, 1910, Ahlwarth repeats many of these mistakes, as at that time the complicated 
synonymy of several Australian species was not settled in a satisfactory manner. 

In order to relieve this situation, I intended to make a study of the Australian 
species of Gyrinidae many years ago, and my request for material was answered 
generously by the Australian museums, which placed at my disposal the specimens of 
the family represented in their collections. Unfortunately, the material assembled at 
that time was not sufficient, and 1 was forced to delay my task until 1938, when, through 
the kindness of Dr. P. J. Darlington, junior, I received for study a very numerous 
collection of Australian Gyrinidae captured by him during the Harvard Expedition, 
1931-1932, now in the Museum of Comparative Zoology at Harvard College, Cambridge 
(Massachusetts). 

This material, augmented by supplementary series from other collections^ allowed 
me to undertake a thorough revision of the Australian representatives of the family, 
the accomplishment of which was again delayed, as war arose, and could be finished 
only now despite many difficulties. 

The present paper comprises all species of the family known to occur on the 
Australian continent and the adjacent islands, except those which are recorded from 
these countries evidently in error. The keys will enable the student to make correct 
determinations of genera and species, and every species is furnished with, I believe, a 
rather complete bibliography, by which I hope all synonymic questions will be settled 
in a satisfactory manner. All records of Australian Gyrinidae, which came to my 
knowledge, are recorded, thus illustrating the distribution of the different species, and 
in an appendix are discussed zoogeographlcal and phylogenetical questions in connexion 
with the Australian gyrinid fauna. 

The author makes acknowledgments to all those by whose assistance he was enabled 
to make this study, especially to Dr. P. J. Darlington, jr., of the Harvard College at 
Cambridge, Massachusetts, for the specimens collected during his trip to Australia In 
1931-1932. Moreover, I am greatly obliged to the authorities of the Queensland 
Museum at Brisbane, the Australian Museum and the Macleay Museum at Sydney, the 
South Australian Museum at Adelaide, the British Museum in London, the Natur- 
historiska Riksmuseum at Stockholm, the Deutsches Entomologisches Institut at 
Bliioherhof, and many others for loan of material and other kindnesses. I am specially 
indebted to Prbf. Richter and Dr. Elli Franz, of the Senckenberg Museum at Frankfort- 
on*^Maine, for preservation of my collection, as without their intervention the latter 
would have been probably lost by the events of the war, in which base 1 would have 
been prevented from further study of the family. 

^Fromratt, W. W.: Australian Insects. Sydney, 1907. 

Tillyard, R. J.: The Insects of Austfslto and New Zealand. Sydney. 1926, 
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iC#^ to AMOtroltOH BultfcmiU^g and Qenara* 

1. Suture 6f alyttm wttu a email border. Leufftli^ 4 to S<6 mm. (Oyrlninae.) . It 

i, Iienttli 4 to 4*| mm. Sides not bordered wlOi yellow... OyHnue 

2^ liififtli d«]> to 2*6 ntm. Sides bm^ered with yellow.. Aulowooyrue 

Sutim of elytra not bordered. Liength more than 6*6 mm. (Bnhydrtnae.) . 8 

8 . Seutellum visible . Maor^gyrna 

3^ Seutellum Invisible . Dineutua 


Genua Qyrinua Linn.» 1767.* 

Slise 6*5 to 8 mm., most of the species measuring about 5 mm. Dorsal eye ant^ior 
to ventral eye. Pronotum marked by an impressed and mosGy punctate line along the 
lateral portion of the anterior margin, by a more or less Impressed transversal groove 
dn the disc, and by an oblique lateral groove on both sides of the posterior portion. 
Bordered with yellow only exceptionally. Propygldium not or only slightly trilobed. 
Anterior legs slender and but scarcely modified. 

This genus, represented in Australia practically only by one species,* has a world¬ 
wide distribution. The most specialized species live in the Neotropic region, whence 
2 BUbgenera are recorded (Neegyrinus Hatch 9, Oreogyrinua Ochs 16 species). The 
most numerous is the Holarctlc group (Nearctic 44, Eurasian 18, East-Asiatic 9 species, 
including the subgenus Qyrinulua Zaitzev). The Australian representative belongs to 
the Gondwana group (Ethiopic 9, Madagascan 4, Indo-Australian and Pacific 8 species). 

Gyrinus convexiusoulus Macleay. 

Qyrinua nitidulua Aubd, 1888, Spec. Ck>l., 6, 700 (partim); Motsch., 1861, Bull. Soc. Imp. 
Moscou, 34, 109. 

convexiuaculua Macleay, 1873, Trans. Ent. Soc. N. S. Wales, 2, 128. 
huttoni Pascoe, 1877, Ann. Mag. Nat. Hist, (4) 19, 141; Broun, 1880, Man. 
N. Zeal. Col., p. 76. 

aitnoni ROg., 1883, Ann. Soc. Ent. France, (6) 3, 163. 

convexiuaculua ROg., 1883, Ann. Soc. Ent. France, (6) 3, 166, pi. 6, f. 88; Fauvel, 
1883, Rev. Ent., 2, 349; Rdg., 1884, Ann. Soc. Ent. France, (6) 3, (1883), 474. 
aitnoni ROg., 1884, Ann. Soc. Ent. Prance, (6) 3, (1883), 474. 
convexiuaculua Masters, 1886, Proc. Linn. Soc. N. S. Wales, 10, 598, 
huttoni ROg., 1886, Ann. Soc. Ent. France, (6) 6, 257, 271. 


^All measurements are taken from anterior margin of labrum to the tip of elytra, not 
including the protruding portion of abdomen. 

■Gyrinus was first mentioned by Linnaeus in 1738 in ed. 1 of his Systems Naturae, 
referring to the insect which is regarded now as the type of the genus and of the family. In 
1768, however, in the 10th edition, which is the base of modern nomenclature, the author 
placed this animal in the genus Dytiaoua, and in ed. 12, 1767, he reestablished the genus 
Oyrinua* Meantime, in 1762, the latter was perfectly described by Geoffroy in his ^Histolre 
abrOgde des inaectes qui fe trouvent aux environs de Paris'*. However, this author did not 
use binominal nomenclature In this publication, which is ineffective according to the Rules 
of Nomenclature. Recently {Ann. Mag. nat. HiaU, ser. 11, vol. 12, 1^6, p. 110, Balfour- 
Browne is inclined to ascribe the authorship of Qyrintba to O. F. MttUer, who in his doubtlessly 
binominal publication of 1764 {Pauna tnaectorum FridriohadaUna) gives a recapitulation of 
the classlflcaton of Geoffroy, and cites Oyrinua on p. XVII, Nr. 60, accompanied by a idiort 
diagnosis. 1 was ready to follow the opinion of Mr. J. Balfour-Browne when Mr. Per BrinCk, 
a very ardent Swedish entomologist, drew my attention to the fact that in the main part of 
Mfillel^s publication there is to be read on p. 19, Nr. 193: ^^Dytiacua natator ovatus glaber, 
gntennis caplte brevlorlbus obtusis**, from which it seems that MlUler himself disowned a 
faerie separation of Gyrinua. In this case the mentioning of GyHnua by MUller on p. XVII 
is to be r^arded as a simple citation, without the Intention of confirming a genus. Wherefrom 
yetimlts that Oy^Mua Linn., 1767, would be the first exact quotation of the genus. 

4 Jtn older publications several, species aVe recorded as GyHnus, whieb are now piaedd in 
other gefiVra established later on, vis.: Aulpnogytua atrigaaua, Macrogyrua oblangua, Uaoragyrua 
gifiaiMuk^ ZHneutua ousfmlis. ' . 
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0^i>exiu$0uiu9 86v., 1889, Aim. Soc. Bnt. Beige, 83, 162. 
huttoni S6v., 1889, Ann. 8oc. Bnt Beige, 38, 164. 
aimoni S6v., 1889, Ann. Soc. Ent Beige, 88, 167. 
convexiuaculus S6y., 1890, Bull. Soc. Bnt. Beige, 84, 194. 
aimoni R6g., 1892, Ann. Soc. Bnt. France, 60, (1891), 678, 743. 
eonvea^iuacnlua R6g., 1892, Ann. Soc. Ent France, 60, (1891), 748. 
huttoni ROg., 1892, Ann. Soc. Bnt France, 60, (1891), 745. 
oonvexiuaculua Fauvel, 1908, Rev. Ent, 22, 254; Jacobs, 1905, K&fer RussL, 
p. 488; ROg., 1907, Ann. Soc. Bnt. France, 76, 169, 171. 
aimoni R6g., 1907, Ann. Soc. Ent. France, 76, 169. 

CQHvexiuaculua Zaitzev, 1908, Rev. Russe Ent, 7, (1907), 242; Ahlw., 1910, 
Col. Cat. 21, 18. 

aimoni Ahlw., 1910, Col. Cat, 21, 24. 
oonvexiuaculua MjOb., 1916, Ark. Zool., 10, 9. 
aimoni MJdb., 1916, Ark. Zool., 10, 9. 

convexiusculua Zimmerm., 1917, Ent. Mitt., 6, 163; Peschet, 1928, Opusc. Inst. 
Sci. Saigon, 1, 7; Ochs, 1924, Ent BL, 20, 229; Winkler, 1924, Cat Col. Pal. 
2, 289. 

huttoni Till., 1926, Ins. Austral. N. Zeal., 194. 

convexiusculua Ochs, 1926, Ent. Z. Ffm., 40, 114; Ochs, 1927, Suppl. Ent, 15, 
115, 121; Ochs. 1928, Ent BL, 24. 42; Ochs, 1929, Ent BL, 25, 197; Ochs, 
1929, Rec. Ind. Mus., 31, 241, 246, 248; Ochs, 1930, Cat. Ind. Ins., 19, 5; 
Ochs, 1931, Arch. HydrobioL, Suppl. 8, 462, 464, 466, 477, 478, 481; Ochs, 
1931, Lingnan Sci, J.. 7, (1929), 716; Wu, 1982, Peking Natur. Hist Bull., 
6, 65; Cheo, 1933, Peking Natur. Hist Bull., 7, 317; Cheo, 1934, Peking 
Natur. Hist Bull., 8, 212, 218, pi. 2, t 7, 28; Ochs. 1935, Rev. Bnt., 5, 125; 
Bertr., 1935, Arch, HydrobioL, Suppl. 14, 218, pL 3 f. 1; Ochs, 1940, Ark. 
Zool., 32 A, Nr. 14, 3; Corbet, 1945, Entomologist, p. 2; J. Balf.-Browne, 
1945, Entomologist, p. 3. 

Length 3*5 to 4*75 mm. Oval, somewhat elongate, attenuated to both ends, rather 
convex. Upper surface shining, black, bronzed laterally; beneath black, Uuit abdominal 
segment darkly rufous, epipleura more or less and legs rufescent. Elytral apex 
somewhat obliquely truncate, slightly convex, exterior angle obtuse, broadly rounded, 
almost obliterated, sutural angle almost rectangular, also rounded. Serial punctures on 
the elytra fine near the suture and strongly reduced towards the apex, the outer ones 
larger and more deeply impressed. Side margin of elytra moderately broad, nearly 
parallel from base to apex. Aedeagus of the male gradually narrowing from the base 
towards the middle, distal half nearly parallel, tip rounded. 

Type locality is Gayndah on the Burnett River in Queensland. 1 have seen specimens 
from C!airns, Brisbane and Sydney. The species is widely distributed and was recorded 
from Ceylon, India, Tibet , (?), S. China, Sumatra, Java (?), New Zealand and New 
(Caledonia. 

Although there is some variability among the specimens from different localities, 
I was not able to find a racial or even a specific difference. Of the Australian specimens, 
those from Cairns are the smallest, the largest specimens in my collection being those 
collected near Sydney. 

R6gixnbart, in his monograph, has mentioned a second Australian species, G. aimoni^ 
which, according to his description, would be larger than G. convcxi^culua, less convex 
and more attenuated to both ends. Moreover, the epipleura are*said to be more 
distinctly reddish, the two last abdominal segments brightly red beneath, elytra more 
diidtnctly truncate, their outer angle less rounded, outer strial punctures less impressed, 
lateral margin narrower and reaching^the middle of truncature* 
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All t1i6»6 eliaracters were tomU to be mlable in large eeriee of 0. cQnpesHu$(mU$$ 
to a certain deunree, from which I beliere that 0. 9imoni cannot be coaahlered a distinct 
81 ^ 68 . A ig^eeimen in the collection of the Deutsches BIntomologisches Inetitut at 
Dahlem, near Berlin, which corresponded very well with the description of 0. simoni, 
did, however, not appear to represent a distinct species when compared with 
0. conveoimeulus. Another specimen seen, belonging to the Hamburg Museum (ancient 
collection Godeffroy) and determined by RCgimbart himself as 0. simpni, was more 
convex than 0. oonvexiuaculus generally, with totally dark epipleura, from which it 
appears that even the author was not able to distinguish with certainty his own 
species. Some specimens in my collection, which I had received from an Australian 
museum, labelled Queensland, Sandgate 3.8.1913 (H. Pottinger), might belong as well 
to 0. convexiusculus as to 0. simoni^ so I am inclined to consider the latter only a 
synonym of the former. 

Qyrinus serioeolimbatus R^g. 

This species is not yet recorded from Australia, but having a similar distribution 
to 0. convexiusculus and having been collected in Papua, Rawlinson Range, it might 
possibly occur also somewhere in N.E. Australia. 0. sericeolimhatus is easily recog¬ 
nizable and can be characterized briefly as follows: Length 3*5 to 4*5 mm., shortly oval, 
strongly convex, 7th interstice on elytra evidently convex, upper surface strongly 
alutaceous and therefore of a silky lustre, sides of elytra broadly bronzed. 

Gyrinus ahlwsrthi, n. sp. 

I add here the description of a new species of Qyrinus, which, although not 
Australian, is very near to 0. convexiusculus. 

5 . Length 4 mm. Oval, slightly elongate, attenuated to both ends, exceptionally 
convex. Upper surface shining, black with bluish reflections, laterally slightly bronzed; 
under-surface black, epipleura slightly rufescent, legs and the last two abdominal 
segments rufous. Elytral apex somewhat obliquely truncate, exterior angle obtuse, 
slightly rounded, sutural angle almost rectangular, shortly rounded. Serial punctures 
distant and fine near the suture and strongly reduced towards the apex, outwards more 
approximate, larger and more strongly impressed; outer interstices strongly convex. 
Side margin very narrow, nearly parallel from base to apex. 

Type locality.—Dutch New Guinea, Samberi, 25.vi.1910 (Moszkowskl, Nr. 38). 

T3^e.—One ? In the Zool. Museum of the University of Berlin; paratype in my 
collection. The specimens were labelled by Ahlwarth and marked by him as representing 
a new species. 

0. ahlwarthi is closely allied to 0. convexiusculus but specifically different at all 
events. It is easily to be distinguished by its shorter and much more convex body. 
The two last abdominal segments are bright red beneath, the upper surface with a 
bluish hue and the elytra less bronzed laterally. 

Even more convex than 0. gestroi from Japan, which, however, is broader and not 
so regularly oval and has the outer serial punctures less Impressed. Also more convex 
than 0. nitidulua (Mauritius and Bourbon), but the side margin of elytra not enlarged 
and bent upwards posteriorly as in the latter. 

Genus Aulonogyrus Rdg., 1883.^ 

S^e 4*5 to 10 mm., most of the species measuring about 6 mm. Dorsal eye scarcely 
anterior to ventral eye. Pronotum smooth. Elytral striae present as deep furrows 

^The ^st to use the name Aulonogyrus was Motschulsky <1853, Hydrooanth. Russie, p. 9). 
As publicatic^ft is, however, not accompanied by any Indi^tion, diagnosis or description, 
1% is a nomeh nbflum according to the Rules of Nomenclature, and authorship Is tp be 
credited to Bfgimbart, who added to the name a perfect description in part 8 of his Monograph 
on the Gyrinidae (cf. Balf.*Browne, Ann. Mag. Nat Htst, ser. tl, voL 12, X94S, p. lOS). 
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laterally and as finer opaque or metallic lines towards the suture. Frequently bordered 
with yellow. Propygidium strongly trilobed. Anterior legs slender and scarcely 
modified. 

This genus is certainly of Gondwana origin, as proved by its distribution. Its 
centre of dispersal is in the Ethiopian region (28 spec.), A, inaularU was recently 
described by Mr. Brinck from the Island of St. Helena, 2 species are Mediterranean, 4 
very developed species are Madagascan, 1 is recorded from Ceylon and S. India, 
1 from N. Caledonia, 1 from Australia. 

Aulonogyrus strigosus (Fabr.). 

Gyrinua atrigoaua Fabr., 1801, Syst. Eleuth., 1, 276; Schonh., 1808, Syn. Ins., 1, 2, p. 39; 
Forsberg, 1821, Nov. Act. Upsal., 8, 312. 

Qyrinua atriatua v. atrigoaua Boisd., 1835, Fn. Ent. Oc. Pac. Voy. Astrolabe, 2, 63. 

(?) Qyrinua obliquatua Macleay, 1873, Trans. Ent. Soc. N. S. Wales, 2, 128. 

Qyrinua atrigoaua ROg., 1881, M6m. Soc. Linn. Nord France, p. 110. 

Aulonogyrua atrigoaua Reg., 1883, Ann. Soc. Ent. France, (6) 3, 131; R6g., 1884, Ann. 

Soc. Ent France, (6) 3, (1883), 472. 

Qyrinua atrigoaua Masters, 1886, Proc. Linn. Soc. N. S. Wales, 10, 698. 

(?) Qyrinua obliquatua Masters, 1886, Proc. Linn. Soc. N. S. Wales, 10, 598. 

Aulonogyrus atrigoaua Sev., 1889, Ann. Soc. Ent. Beige, 33, 160; Rdg., 1892, Ann. Soc. 
Ent. France, 60, (1891), 741; R6g., 1907, Ann. Soc. Ent. France, 76, 161; Ahlw., 1910, 
Col. Cat., 21,14; Zlmmerm., 1917, Ent. Mitt.. 6, 142; Mjob., 1916, Ark. Zool., 10, 9, 12; 
Peschet, 1917, Ann, Soc. Ent. France, 86, 54; Ochs, 1924, Ent. Bl., 20, 233; Ochs, 
1927, Kol. Rdsch., 13, 41. 

Length 6-6 to 6-6 mm. Elongate oval, moderately convex. Upper surface with a 
feeble lustre on the posterior portion of the head and on the disc of pronotum and elytra. 
Colour of upper surface in most specimens dark blue with violet reflections, exceptionally 
greenish or black. Clypeus, lateral and posterior margin of the head, two dots betwebn 
the eyes, a transverse line on the disc of pronotum, suture of elytra, longitudinal 
striae and apical ellipse on the latter metallic, green to coppery. Side margin of 
pronotum and elytra yellow, with a narrow dark border exteriorly. Under surface 
metallic black, mesosternum, last abdominal segment and legs rufous, epipleura yellow. 
Upper surface strongly reticulate and remotely punctate, this microsculpture being 
somewhat reduced in the shining portions, stronger in the clypeus and in the lateral 
portions of pronotum and elytra. The latter with ten longitudinal striae, connected two 
and two posteriorly, the anterior portion of the four outer ones deeply impressed. 
Inner seven interstices much broader than the four outer ones, 6 and 7 being the 
broadest. Truncature of elytra strongly convex, sutural angle broadly rounded, external 
angle more obtusely so. Aedeagus of the male gradually narrowed from base to 
apical quarter, the latter very narrow, subparallel, tip rounded; lateral lobes very 
broad, obliquely truncate apically. In the $ the apical margin of the last abdominal 
segment is notched medially beneath. 

A. atrigoaua is strictly limited to Australia and Tasmania. A closely related species, 
A. antipo4um Fauvel, is recorded from New Caledonia. In Austr|Ha, A. atrigoaua is 
apparently» very common and widely distributed; I have before me the following 
records; 

Victoria: Melbourne; Eltham (H^^Pottinger). 
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New SoUtli Wales: Blue Mts. (Taylor); Blue Hts. (0« B. Bryant XII/0S); Megi^ong 
Vaney» (Harv. Bicp., Darllngtcm) ; Blackheatli, 8,000\ 214.88 (M.)^ 

Sydney; Norton's Basin, Nepean River, 17.X.1820 (Mnsgrave); Upper Otarence 
River; Eicbmond River. 

Queengland: Nat Park, MacPherson Range, 3,(K)(M,000', IIt/lS82 (Harv. Exp., 
Darlington); Brisbane (Hacker, 28.9.24); Christmas Creek, Colosseum Xll/1912 
(MJdberg); Rvelyne IV/1916 (id.). 

B. Australia: Adelaide (Schomb.). 

W. Australia: Bridgetown, 8.XI.1931 (Harv, Exp., Darlington); Qeraldton, X/1931 
(id.). 

In Fabricius* description an exact indication of type locality is not given. He 
mentions only **Habitat in Australasia aquis-’ and gives the name of the collector 
'*D. Billardi^re*’, who was the naturalist of the expedition of d’Entrecasteaux to 
Australia and the Pacific archipelago. When I revised the collection of Fabricius about 
twenty years ago no representative of the Australian species was there, but only a 
specimen of A. marginatns, a large S. African species, with label G, strigosus. Doubtless 
this was the specimen discussed by Suifirian, 1847 (Ent. Ztg. Stettin, 8, 100), and which 
he believed erroneously to be the true strigosus. Likewise the atrigosus of Aub^ 
(1888, Spec. Col., 6, 719) is not to be referred to the Australian species, being identical 
with A. atriatus Fabr. occurring in the Mediterranean. From the description given by 
Fabricius, if thoroughly studied, the Australian species is, however, evidently capable 
of being recognized, and there is no doubt that it was correctly interpreted by 
Rdgimbart (1881 and 1883, l.c.) after Forsberg (1821, l.c.) and Boisduval (1835, he.). 

In many collections this species is erroneously named G. obliguatus, which deter¬ 
mination I refer to Macleay (cf. Z.c., 1873) and to Masters (cf. l.c., 1886). The true 
oWquatua, however, is a large insect belonging to the genus Macrogyrua and living, as 
described by Aubd (1838, Spec. Col. 6, 661), in the isle of Timor; it is not liable to 
occur in Australia anyway (cf. Blackburn, 1901, Trans. Roy. Soc. S. Aust., 25, 127; 
Ibid., 1903, 27, 91). 

MJdberg (1916, he.) mentioned the fact that the natives of N. Queensland catch 
swarms of A. atrigoaua by means of their “dillybags", roll them up in leaves, roast 
them in hot ashes and eat them, calling this food ''molkom”. I supposed (cf. Ochs, 
1924, he.) that this was for aphrodisiac purposes. A similar use of Gyrinid beetles in 
Europe is reported by Abel and Gross for Stiria. 

Genus Macrogyrus R6g., 1882. 

Size 6*5 to 18 mm. Scutellum visible. Elytral striae generally well impressed, 
at least laterally (except Oyclomimua). Outer portion of metasternum variable in 
form. Anterior margin of metacoxae convex, reaching the apical end of meta- 
episternum; end of raised portion of metacoxae pointed. Anterior tarsi of d generally 
strongly broadened, oval or attenuated anteriorly, beneath with small suckers, the 
distribution varying in the species; first joint with a particular area of larger or 
smaller suckers. 

In the older authors the Australian species now figuring as Macrogyrus are mostly 
united with Wnhydrua aujpatua, a large Brasilian species, the genus Enhydrua being well 
distinguished In several respects. Rdgimbart, while establishing his genus Macrogyrua^ 
9ttll included the South American species inhabiting the Andes, which meantime 1 
had separaUd in the genus Andogyrua. The representatives of the genus Macrogyrua, 
as it ik understood now, are still very diterent in size, general aspect and other minor 
characters* lor vdiich reason I separated two subgenera ih 1929/1980 (Ent. BL, 25, 199; 
26, ifsimtime 1 devoted myself to a special study of the genus as a whole from 
which results the following dassificatiem: 
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to Su^ffonera of tho Qonuo Maorogyrua R4g. 

1. Outer portion of metaeternum narrow, in form of an elongate triangle, outer border only 

about half as long ns the other ones . 2 

2. Pronotum and elytra bordered with yellow . 3 


9. Blsrtral apex with 2 points on sutural and apical outer angle; middle of truncature not or 

only scarcely pointed . Type, Jf. paradoxua .. Subg. 1. Oreotomifnua Ochs 

Two species in Australia (paradoxus R4g., darltngtoni, nov.). 

S'. Blytral apex with 3 points, middle point very distinct_ (to Subg. 2. Tribolomimus, nov.) 

One species in Australia (gouldi Hope). 

S'. Pronotum and elytra not bordered with yellow . 4 

4. Blytra only with 1 point on the outer apical angle, truncature and sutural angle rounded 

together, convex . Type. If. reichei .. Subg. 4. Clarkogyrua, nov. 

One species in Australia (reichei Aub4). 

4'. Blytral apex with 3 more or less distinct points . 5 

5. Disc of elytra with several furrows, most of which, if shortened, reach at least half the 

length of elytra .. % 

$. Apical 3 points of elytra more or less distinct, never rounded 

Type, M. retioulatua .. Subg. 2. Triholovnimua, nov. 
One species in the island of Rotti (oonvexua Ochs); 4 species in New Guinea and 
neighbouring islands (retioulatua H4g.. ohaoletus H6g.. ovatua Ochs, variegatua R6g.); 
also U. gouldi Hope from Australia with yellow border, mentioned above. 

6'. Only the outer of the 3 apical points sharp, the other 2 singularly rounded 

^ Type, M. oblongua .. Subg. 3. Auatralogyrua, nov. 

Three species in Australia (oblongua Boisd., rivularia Clark, viridiauloatua Mjbb.). 

6'. Iiongltudinal striae on elytra very short or nearly obliterated. Apical points obliterated 
or singularly rounded . 7 

7. Elytra with transverse scratches, alutaceous sculpture consisting of transverse meshes 

Type, M. leopoldi ,. Subg. 5. Ballogprua, nov. 

One species in N. Guinea (leopoldi Ball). 

V* Elytra without transverse scratches, alutaceous sculpture consisting of nearly round meshes 

Tsnpe, M. purpuraacena .. Subg. 6. Cyolomimua Ochs. 
Two species in N. Guinea and N. Caledonia (purpuraacena R4g.. oaledonicua Fauvel). 

1'. Outer portion of metasternum broad, in form of a nearly equilateral triangle. 8 

8. Els^ral apex with 3 more or less distinct points 

Type, M. auatralia .. Subg. 7. Tribologyrua, nov. 
Four species in Australia and neighbouring islands (australis Brull6, flnaohi Ochs, 
elongatua laevia Ochs, anguatatua R^g.; 7 species in N. Guinea and neighbouring islands 
(dlbertiai Rdg.. blanchardi R^g., elongatua R^g.. froggatti Macleay, oberthiiri R6g., 
orthooolobua Heller, Venator Boisd.>) ; 3 species in the Sunda Archipelago (aenesce^s 
R6g., obliquatua Aub6, aumbaujae R4g.). 

8'. Blytral apex not pointed, exterior apical angle and middle of truncature indistinctly marked 

at the most . 8 

$. Smaller, narrower, elytra with 2 longitudinal striae exteriorly 

Type, M. howitti .. Subg. 8. Macrogyrua J. Balf.-Browne 
One species in Australia and Tasmania (M. howitti Clark). 

8'. Larger, broader, elytra only with 1 lateral stria 

Type, Af. atriolatua .. Subg. 9. Megalogyrua, nov. 
One species in Australia (Af. striotatus Gu4rin). 

Subg. 1, Oreotomimus Ochs, 1930 (Ent Bl., 26, 15). 

Sise 6*5 to 9 mm. Elongate-oval, attenuated to both ends, rather conrex. Outer 
(deeper) portion of metacoxae broader than the inner portion, which adjoins the 

^If. Venator is recorded in literature as living in Australia, which seems very doubtful, 
as I did not find any specimen in the Australian material revised. The few examples existing 
in ancient collections must have been collected either by the Astrolabe Expedition or by Mr. 
Maoleay, who is cited as author of Oyrinua Venator in the Catalogue of DeJean (ed. 2, 1833, 
ed, 3, 1837) as in the description given by Boisduval (1835, Voy. Astrolabe; 2, 51). If really 
Australian, the insect would certainly have been rediscovered. As Sh^ is not the case, I 
believe it to have a local habitat in some island of the Indonesian or Melanesian archipelago, 
where no collecting has been done for the last 120 years. M. Venator has a sise of about 
12 min. and a broad oval and rather convex form. Elytral striae 3, transverse scratches vwy 
feeble; truncature 3>pointed. Anterio^ tibiae of ff strongly curved inwards, anterior tarsi 
SKOeptionally narrow. 
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metasternam. I^othorax and elytra bordered with yellow. Truncature of ^ytra 
obUaue, with 2 distinct points at sutural and outer angle* middle of truncature 
sometimes but scarcely pointed. 

Key to Bpeeiee. 

1. Smaller (e*S to 7*5 mm.) and narrower* more attenuated to both ends; very convex. Middle 

point on truncature of elytra senerally absent . Jl. poradoxua Reg. 

1'. I^arger <7*5 to 9 nun.) and relatively broader, )esB attenuated to both ends; rather 
convex. A weak middle point on truncature of elytra generally present 

M, darlingtonit nov. 

Macrogyrus (Oreotomimus) paradoxus Rdg. 

Macrogyrita paradoxus R^g.* 1882* Ann. Soc. Ent. France* (6) 2* 455* pi. 12* fig. 64; 

1S84* Ann. Soc. Ent. France* (6) 3* (1883)* 471; Masters* 1885* Proc. Linn. Soc. 

N. a Wales* 10* 598; S6v., 1889, Ann. Soc. Ent. Belg.* 33* 168; Rdg.. 1892* Ann. Soc. 

Ent. France* 60* (1891)* 741; Blackb.* 1901* Trans. Roy. Soc. S. Aust* 26, 127; 

Frogg.* 1907, Aust. Ins.* p. 136 (partim); Rdg., 1907, Ann. Soc. Ent. France* 76, 

139* 160; Ahlw., 1910* Col. Cat.* 21* 11; Mjdb.* 1916, Ark. Zool., 10* 9, 10. 

Macrogyrus (Orectomimus) paradoxus Ochs* 1930, Ent. Bl., 26. 14 (partim). 

This is the smallest of the genus, measuring only 6*5 to 7*6 mm. in length, and 

resembles very much an Orectochilus by its ve^y narrow and convex body* which is 

strongly attenuated to both ends. Upper surface shining* chiefly brownish coloured* 
with a metallic hue* pronotum and elytra with a yellow border, which is broader than 
the horisontal side margin* longitudinal striae on elytra brass-coloured; underside 
pale yellow* in some parts rufescent* epipleura still lighter coloured. Upper surface 
remotely punctured on head and pronotum* with an alutaceous sculpture consisting of 
nearly round meshes, which become finer* transverse and very elongate on the disc 
of elytra. The latter with fine transverse striolae and 4 longitudinal striae laterally* 
the inner ones being nearly totally obliterated. Apical part of the suture slightly 
roofHShaped* sides of elytra with a strong impression in the posthumeral portion* at 
least in the ?, Truncature of elytra oblique* slightly convex, with 2 points at the 
sutural and the outer angle; only exceptionally with a scarcely marked third point in 
the middle of truncature. Labrum produced* nearly semicircular. Anterior tibiae of 
cf strongly dilated towards the apex, triangular, apex obliquely truncate, outer apical 
angle sharp* slightly produced. Anterior tibiae of $ less dilated, anterior tarsi sub- 
parallel* strongly dilated and attenuated towards the apex in Genitalia of the latter 
yellowish* aedeagus but a little shorter than the lateral lobes* rather broad* subparallel* 
gradually narrowing in apical third, tip rounded* upper surface with a small groove in 
the basal portion; lateral lobes very slender basally, broadened only in apical third. 

The type specimen was a female* labelled ^'Australia” with no further indication 
of locality, from the ancient collection of Wehncke* now in the collection of Mr. 
R. Oberthflr. The species is moreover recorded in literature from N. Australia, Port 
Darwin (Blackburn, 1901, lx,); Australia (Mus. Brussels* ex coll. Frensch) (Rdg.* 1907, 
I.C.); Adelaide River (Brit. Museum, vidil) (R^g.* 1907, lx,); N.W. coast of Australia 
(Froggatt* 1907, l.c.); Kimberley* Noonkanbah (Mus. Stockholm* vidil) (Mjdb.* 1916* 
l,c.); Cape York Penins., not far from Alice River (MJdb.* 1916* he,), I did see further 
tHXBcimens from N.W. Australia (Aust. Mus. and Macleay Mus.), in one of which the 
middle of truncature is slightly pointed; Victoria* probably in N. Australia (Mus. 
Dresden) r N. Australia* Katherine* Manbulloo Station, 19.7.1929 (I. M. Mackerras and 
7*. 0, Campbell, Mus. Cambridge* Mass.). The South Queensland records given by 
MjlMMg and myself in 1930 (l.c.) are probably to be referred to the following 
j^mdds. T^e^speeimens coUeeted by Midberg in Cape Yin*k Peninsula were e^mmined by 
Dr, Mailed and recognised as belonging to M, paradowus* 
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MacroRyiHit (Oiwtointmut) darllngtoni, n. ap. 

Macrogyrns paradoxus Frogg., 1907, Auat Ins., p. 135 (partim). 

Jf. (Orectomimus) paradoxus Ochs, 1980, Bnt. BL, 26, 14 (partim). 

Very similar to the former, but larger in size (7*5 to 9 mm.), much broader, less 
compressed and less attenuated to both ends. Upper surface chiefly olive-coloured, with 
bluish or violet reflections, longitudinal striae of elytra greenish, yellow margin 
narrower and better limited inwards; under side darker. Microsculpture as in the 
former, striolae on elytra more evident. Apical portion of suture not roof-shaped, 
lateral impression only superficially marked, truncature generally with an obtuse 
point in its midst. Labrum less produced. Anterior tibiae of cT ^ little broader than in 
M, paradoxus, exterior apical angle more prominent, anterior tarsi longer and more 
attenuated otwards the apex. Aedeagus darker coloured, otherwise not very different 
in shape. 

Type Locality, —Queensland, Atherton Tableland; Ravenshoe, 3,000 ft., April, 1932 
(Darlington). 

Type c? and allotype J in the collection of the Harvard Universtiy* Inst, of 
Comparative Zoology, Cambridge (Mass.); several paratypes in my collection. 

The dlBtj*ibution of M. paradoxus apparently extends from the northern part of 
Western Australia to Cape York Peninsula. M. darlingtoni, closely allied but certainly 
specifically distinct, seems to succeed M. paradoxus in more southerly districts of 
Queensland. 

Besides the typical specimens 1 have before me a small number of specimens 
collected in South Queensland: Brisbane, March, 1932 (Darlington), which are a little 
smaller in size (7*5 to 8*5 mm.) and differ also by having the yellow side margin 
broader and the truncature of elytra less angulate. These characters, by which a 
certain resemblance to M, paradoxus is produced, are still more evident in specimens 
from Rockhampton formerly received from the Macleay Museum, but in both cases the 
features of the body and all other characters are as in the typical specimens. 

Subg. 2. Tribolomimus, nov. 

Size 7*5 to 12 mm. Elongate to broadly oval; more or less convex. Bordered with 
yellow only exceptionally. Longitudinal striae in elytra more or less impressed, 
varying in number from 3 to 8 in the different species and being sometimes strongly 
abbreviated. Apex of elytra generally bitruncate, with 3 well-marked, points. The 
specimens which belong to this subgenus have much affinity with those of Tribologyrus, 
but are easily distinguished by the narrow outer portion of metasternum. Represented 
in Australia only by 1 species, which is the smallest of the subgenus and the only one 
bordered with yellow as in Orectomimus, 

Macregyrus (Tribolomimus) gouidi (Hope). 

Dineutes gouldii Hope, 1842, Ann. Mag, Nat. Hist, 9, 427; Hope, 1842, Proc. Bnt. Soc. 

London, 4, 48. 

D. gouidi Rdg., 1882, Ann. Soc. Bnt. Prance, (6) 2, 426; Rdg., 1884, Ann. Soc. Bnt. France, 

(6) 3, (1883), 470; Masters, 1885, Proc. Linn. Soc. N. S. Wales, 10, 599; SAv„ 1889, 

Ann. Soc. Bnt Belg., 33, 153; R6g., 1892, Ann. Soc. Bnt. Prance, 60, (1S91), 739. 
Macrogyrus gouidi Blackb., 1903, Trans. Roy. Soc. S. Aust., 27, 92; Rdg., 1907, Ann. Soc. 

Shit France, 76, 139, 160; Ahlw., 1910, Col. Cat, 21, 10; Mjdb.« 1916, Ark. Zool., 

10, 9. 

Slae 7*5 to 8*5 mm. Blongate-oval, rather convex. Upper surface shining, chiefly 
brownish coloured, with a metallic hue and varicoloured reflections, longitudinal striae 
In elytra coppery, side margin of ely&a and pronotum yellow; under side rufescent, 
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^Ipl«iirs Fi^ow. Funetum on heod and pronotnm yety remote and One* alntaoeone 
mlcroieii4»tiii^ of tlm apper surtaoe consisting of nearly round mesties, wliicli are a 
little lest impressed and slightly elcmgate on the disc of elytra^ rthe latter with 
transverse strlolae and 4 longitudinal striae laterally, the inner ones being nearly 
totally obliterated. Sides of elytra with a feeble impression in the posthumeral portion, 
at least in the $. Apex of elytra bltruncate, median angle spinous, sutural and exterior 
angles forming sharp points. Anterior tibiae not very strongly broadened in the 
exterior apical angle sharp, slightly produced. Anterior tarsi subpandlel in the 
broadly oval in the (f. The type, which served the author for his short but striking 
description, was collected in North Australia near Port Essington. Rdgimbart (liK)7, 
I.C.) based his supplementary diagnosis on specimens from Adelaide River, communicated 
to him by the British Museum. Through the courtesy of the latter 1 received a female 
apeclmen of this series for my collection, from which I took the above-mentioned 
characters. The male characters are drawn from R^glmbart’s description. If. gouldi 
resembles very much if. darlingtoni^ haying nearly the same size and features of the 
body, and bearing also a yellow side margin; it is, however, distinguished at once by 
the presence of a spine in the middle of truncature. 

Subg. 3. Australogyrus, nov. 

Size 11 to 16 mm. Elongate-oval, moderately convex, upper surface rather flat. 
Longitudinal striae in elytra not abbreviated, only 1 or 2 obliterated near the suture, 
outer 3-4 canaliculate, the corresponding interstices in form of narrow ribs. Inner 
pmtion of truncature more or less deeply concave, outer portion nearly straight, 
obliane; sutural angle strongly dehiscent and broadly rounded, median angle also 
tonnded, outer angle pointed. Anterior legs in most of the male specimens extremely 
elongated, sometimes longer than the body; in this case the tibiae, which are very 
slender basally and broadened only in about the apical third, are strongly curved 
inwaVds, the femora are equally curved in Inverse sense, having a deep channel on 
the anterior side, the borders of which are strongly serrulate. Anterior tarsi of i 
basally about as wide as the apex of tibiae, gradually narrowing towards the apex; 
under surface of apical joint partially smooth, first joint with a particular area of 
large round suckers. Aedeagus shorter than the lateral lobes, rather subparallel, 
tip rounded; lateral lobes strongly curved in apical halt 

There are only 3 species in this subgenus, which is apparently confined to the 
Australian continent. 

Kty to Species cmd Subspecies. 

1. Only 1 longitudinal stria near the suture of elytra obliterated; 3 outer striae canaliculate 2 

2. Upper surface chiefly plive-coloureU, longitudinal striae on elytra greenish, well marked 3 
8. The 6th interstice on elytra anteriorly about half as wide as the interstices 3-5, more 

than twice as wide as interstices 7 and 8 .. 4 

4. Lfength 12*6 to 14 mm. Oblong-oval, rather broad. if. oblonpus ohlongus Boisd. 

4'. Length 11 to 18 mm. Body narrower and more parallel . M. oblongus opaeior Blackb. 

3'. The 6th interstice on elytra much narrower than the interstices 3-6, scarcely wider than 

7 and 8 ....... if. oblongus Uttior Clark. 

2'. Upper surface chiefly brownish in colour, inner striae on elirtra only superficially marked, 

the outer ones coppery ....... if. rivuiaris Clark. 

1'. Two longitudinal striae near the suture of elytra obliterated; 4 outer striae canaliculate 

if. viridisulcatus Mjfib. 

Maorogyrug (Australogyrut) obiongus oblongus (Boisd.). 

oblong Boisd. 1385, Fn. Exit Ocdan Pacil, Yoy. Astrolabe, 2, 62. 

SnMgims Qbisnguc Aub4, 1833, Sp^. €ol., 6, 658; (t) Lacord.r 1854, Hist. Nat. Ins., 1, 

438; (t) Redtenb., 1868, Boise Novara^ 2ooL 2, 1 A, 1, 22. 
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MBcrogifrus rivutarU RSg., 18S2, Ann. Soc. Snt. France, (6) 2, 450, pi. 12, t 61; BAg., 

1888, Ann. Soc. Snt. Prance, (6) 8,128, pi. 6, f. 67; R4g., 1884, Ann. Soc. Bnt. mnca, 

(6) 8, (1888), 471. 

(t) Bnhj^drua ot>longu9 Masters, 1886, Proc. Linn. Soc, N. S. Wales, 10, 697. 

UtkorodVruB ohlongus EOg., 1892, Ann. Soc. Ent. Prance, 60, (1891), 671, 741 (partim); 

(?) Masters, 1896, Proc. Linn. Soc. N. S. Wales, 21, 698 (partim); ROg., 1907, 

Ann. Soc. Ent. Prance, 76, 189. 

MaarogyruB canaliculatuB Proggatt, 1907, Aust. Ins., p. 186. 

MacrogyruB oiblongus Ahlw., 1910, Col. Cat, 21, 11 (partim); Zimmerm., 1917, Bnt. 

Mitt, 6, 142; Ochs, 1924, Ent. BL, 20, 238 (partim); Ochs, 1984, Mitt Schwei*. 

Ent Oes., 16, 100. 

Size 12*6-14 mm. Elongate-oval, moderately convex, flattened above. Upper surface 
chiefly olive-coloured, with bluish, in certain places on head and pronotum also coppery 
or violet reflections; elytral striae greenish. Under surface dark-brown to black, 
natatorial and sometimes anterior legs rufescent. Upper surface with a strong 
alutaceous sculpture, consisting chiefly of nearly round meshes, which become slightly 
transverse in some places. The front is wrinkled, and there exists moreover a fine 
puncturation jon the upper surface, very dense on the labrum and diminishing gradually 
backwards. Interstices of elytra with oblique, curved scratches. First longitudinal 
stria near the suture of elytra nearly completely obliterated, striae 2-4 very narrow, 
6 a little ^ider at least basally, 6-8 channelled. Interstices 1 and. 2 united by the want 
of first stria and therefore twice as wide as interstices 3-6, which are nearly equal 
in width, interstice 6 only half as wide as the latter or a little larger, 7-9 are narrow 
ribs at least at basal half. Side margin of elytra strongly enlarged behind the humeral 
portion, still more strongly so in large male specimens, and having in the latter a 
little swelling in the place where the knee of anterior legs is inserted beneath; tip of 
side margin pointed. Middle and sutural angle of truncature rounded, concavity of 
inner portion moderate. Anterior margin of anterior tibiae obliquely truncate in both 
sexes, outer apical angle obtuse, a little more rounded in Aedeagus of the latter 
rufescent, subparallel, basally a little wider, sometimes attenuated in middle of 
length, basal third channelled, apical portion carinate, tip truncate with rounded angles. 
Lateral lobes infuscate, except at base and apex, strongly enlarged and curved inwards 
apically; tip obliquely truncate, inferior apical angle acute, exterior angle rounded. 

Widely distributed in eastern Australia and apparently a rather common and also 
very variable insect. The type specimen from the ancient collection of Dejeap, now 
belonging to Mr. Oberthiir, is labelled “Nova Hollandia“, without further exact indication 
of locality. It was studied by ROgimbart (l.c., 1891, 671) and said to be equal to 
specimens from Sydney, from which I have drawn the above description. Specimens 
from the following localities are of the same kind: 

K. S. Wales: Sydney (Harv. Exp., Darlington, Mus. Cambridge, Mass.), (Lea, 
Macleay Mus.), and (Staudinger vend.); Parramatta (Mus. Pretoria, Coll, 
Ochs, Staudinger vend.); Cooma (Handschin, Mus. Basel); Hornsby, 21.8.81 
(Harv. Exp., Darlington, Mus. Cambridge, Mass.); Jannali, near Sydney (id.); 
Pipers Flats (Macleay Mus.); Hunter River (ibid.); Oosford (P. A. A. Skuse, 
Aust. Mus.); Upp. Chichester Riv., Blue Gum Knob, 28.9.21 (A. Musgrave, 
Aust Mus.); Salisbury, 1,060 ft, 18-16.2.82 (Harv. Exp.#JDarlington, Mus. 
Cambridge, Mass.); National Park, 22.8.82 (id.); Blue Mts.^ Megalong Valley, 
1,000 ft, 18.1.82 (Id.); Blackheath, 8,000 ft., 21,182 (id.); Mt Wilson, 3,600 ft, 
1.1982 (Id.); The Dorrlgo, 8,000 ft., 17,2.32 (Id.). 

S. Queensland: Nat. Park, McPherlon Range, 8-4,000 ft, 111.1982 (id.). 
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Maorogyrut (Atiatralogyrua) oblongua latlor (Clark). 

Macrogyrus opacior Blackburn, 1901, Trans. Roy. Soc. S. Aust, 26, 127; R6g., 1907, 
Ann. Soc. Bnt. France, 76, 159; Ahlw., 1910, Col. Cat., 21, 11. 

Specimens in several small series seen, collected in Victoria, are smaller in size, 
measuring but 11-12, exceptionally up to 13 mm. in length. Side margin of elytra less 
broadened behind the humeral portion, wherefrom results a more parallel and relatively 
more elongate form of the body. In the $ the anterior margin of anterior tibiae Is 
nearly straightly truncate, outer apical angle acute. 

These main characters agree very well with those indicated by the Rev. Thomas 
Blackburn for his M. opacior, except colour and sculpture, in which the specimens 
before me do not differ from the nominal form, which they equal also in all other 
characters. Apparently the type of Blackburn was a ruflnotic dull specimen, such 
specimens being often subject to some alteration in sculpture, for which reason these 
characters—opaque reddish-brown elytra, lack of striae between the sulci and the 
suture, substitution of scratches by elevated lines—are of minor importance. In the 
larger males of this subspecies the anterior legs are also elongated and curved. A 
small c?, measuring only about 11 mm., has very short anterior legs with nearly 
straight tibiae; the latter have but a very short basal attenuation and are gradually 
and rather strongly widened towards the apex, which is obliquely truncate as a rule, 
but with the exterior angle more acute, thus approaching the feature in $. In 
ohlongus ohlongus the anterior tibiae of small males are less different from those of 
large males with elongate legs. 

The specimens which I refer to M. opacior Blackb. are labelled “Victoria" and 
belong to the collections of the American Museum (Edw. Coll.), Mus. Cambridge, Mass., 
Mus. Berlin, and Mus. Hamburg (Melbourne). The type of Blackburn came from Mt. 
Macedon, collected by Kershaw. The British Museum has a small from S. Australia 
(Bakewell), which belongs probably also to ohlongus opacior. 

Macrogyrus (Australogyrus) oblongus iatior (Clark). 

Enhydrus Iatior Clark, 1864, J. Ent., 2, 217. 

(?) Enhydrus ohlongus Macleay, 1873, Trans. Ent. Soc. N. S. Wales, 2, 128. 

Enhydrus Iatior R6g., 1882, Ann. Soc. Ent. Prance, (6) 2, 466. 

Macrogyrus Iatior R6g., 1884, Ann. Soc. Ent. Prance, (6) 3, (1883), 472. 

Enhydrus Iatior Masters, 1885, Proc. Linn. Soc. N. S. Wales, 10, 697. 

Macrogyrus Iatior Sdverin, 1889, Ann. Soc. Ent. Belg., 33, 167. 

Macro\fyrus ohlongus R6g., 1892, Ann. Soc. Ent. France, 60, (1891), 671, 741 (partim); 
R6g., 1907, Ann. Soc. Ent. France, 76, 139 (partim); Ahlw., 1910, Col. Cat., 21, 11 
(partim). 

Macrogyrus \ivularis Mjdb., 1916, Ark. Zool., 10, 10 (partim). 

Macrogyrus ohlongus Ochs, 1924, Ent. Bl., 20, 238 (partim). 

(?) Macrogyrus Iatior Tillyard, 1926, Ins. Austral. N. Zeal., p. 193, pi. 17, fig. 16. 

There exists in Queensland a third varietal form of this species, which, resembling 
in all other characters the nominal form, is distinguished from the latter by the sixth 
interstice on elytra being anteriorly much narrower than interstices 3-6 and hardly 
wider than ribs 7 and 8. 

(jlark’s types came from Moreton Bay. The Zoolog. Museum of the Unlv, of 
Berlin has a topotype and I have seen specimens from Brisbane (Queensland Mus.); 
Blackall Range, 13.4.1911 (Wild, ibid.); Mt. Tambourine (Pottinger, XII, 1919, Hacker, 
ibid.); Blackall Range and Glen Lamington (Mjbberg, Mus. Stockholm); Mackay 
(D. S. North, Brit. Mus.). 
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Rev, Clark, who at first found out the specific difference between his M, rivularie 
and what we name now M, ohlongua, wished doubtless to establish the latter species 
by Enhydnis latior, his oblongus cited at the end of his publication being identical 
with M, australis Brulld. Although In the remarks he adjoins to his description there 
are mentioned some characters which do not prove right (apex of elytra more deeply 
emarglnate than In Af, rivularis, sutural angle not dehiscent), his specimens from 
Moreton Bay must have been identical with the subspecies I characterize above, and 
I prefer to retain the name established by Clark Instead of creating a new name and 
ranging that of Clark among the synonyms of M. oblongus. 

South of Brisbane the nominal form and ssp. latior do apparently overlap, the 
specimens from MacPherson Range belonging to the former, those from Mt. Tambourine 
to the latter. Specimens from Murrurundi (Macleay Mus.) and Bunya Mts., 3,600 ft., 
26.2.32 (Harv. Univ. Exp., Mus. Cambridge, Mass.) must still be studied to determine 
whether they belong to oblongus oblongus or to ssp. latior. 

Macrogyrus (Australogyrus) rivularis (Clark). 

Enhydrus rivularis Clark, 1864, J. Ent., 2. 218. 

Macrogyrus longipes R6g., 1882, Ann. Soc. Ent. France, (6) 2, 452; R6g., 1884, Ann. 

Soc. Ent.-France, (6) 3, (1883), 471. 

Enhydrus rivularis Masters, 1885, Proc. Linn. Soc. N. S. Wales, 10, 597. 

Macrogyrus longipes Masters, 1885, Proc. Linn. Soc. N. S. Wales, 10, 598; S6verin, 1889, 
Ann. Soc. Ent, Belg., 33, 157. 

Macrogyrus rivularis S^verin, 1889, Ann. Soc. Ent. Belg., 33, 158. 

Macrogyrus oblongus var. rivularis R^'g., 1892, Ann. Soc. Ent. France, 60, (1891), 
671, 741. 

Macrogyrus oblongus var. longipes R^g., 1892, Ann. Soc. Ent. France, 60, (1891), 671, 741. 
Macrogyrus rivularis Masters, 1896, Proc. Linn. Soc. N. S. Wales, 21, 698. 

Macrogyrus oblongus var. rivularis R6g., 1907, Ann. Soc. Ent. France, 76, 139. 
Macrogyrus oblongus var. longipes R^.g., 1907, Ann. Soc. Ent. France, 76, 139. 

Macrogyrus oblongus var. rivularis Ahlw., 1910, Col. Cat, 21, 11. 

Macrogyrus oblongus var. longipes Ahlw., 1910, Col. Cat., 21, 11. 

Macrogyrus oblongus var. rivularis Zimm., 1917, Ent. Mitt,, 6, 142. 

Size 12 to 16 mm. Very similar to the preceding in general appearance, on the 
average a little larger in size, females evidently more elongate. Upper surface chiefly 
brownish coloured, outer sulci on elytra coppery. Inner striae on the latter narrow 
and but superficially marked, interstices of the latter even. Inner portion of truncature 
strongly concave, sutural angles very dehiscent. Anterior margin of anterior tibiae 
less oblique in nearly horizontal in exterior apical angle in the latter nearly 
rectangular. Aedeagus broader than in M. oblongus, basal channel on upper surface 
very short, longitudinal keel relatively longer. 

Through the kindness of the British Museum I possess one of Clark’s paratypes, 
which came from Victoria. Further specimens seen: Victoria, without exact indication 
of locality (Mus. Berlin, very large examples); Lome (Mus. Budapest); Perntree 
Gully, 9.3.1918 (Pottinger Coll., Queensl, Mus.); N. S. Wales, Mt. Kosciusko, 5-7,000 ft.^ 
XII, 1931 (Harv. Univ. Exp., Darlington, Mus. Cambridge, Mass.). There is no doubt 
that M. rivularis is a distinct species, as clearly seen by Clark, and not a varietal form 
of M. oblongus, as believed by R^glmbart and later authors, 

0 

Macrogyrus (Austrafogyrus) viridisutcatus Mjbberg. 

Macrogyrus viridisulcatus Mjbberg, 1916, Ark, Zool., 10, 10, fig. 9. 

Siase 13 to 14 mm. Elongate-oval, ^pmewhat attenuated to both ends, a little more 
convex than the allied species. Upper surface more richly coloured; under surface 
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black, apical margin of abdominal segments and legs rufescent. On the elytra 2 
longitudinal striae near the suture nearly completely obliterated, striae 3 and 4 broad 
and strongly impressed, green or coppery, &-8 channelled. Interstices 1~3 united by 
the want of striae 1 and 2 and therefore very broad, interstices 4 and 5 narrower than 
usual on account of the broad striae 3 and 4, interstices 6~9 narrow ribs. Inner portion 
of truncature but slightly concave. Anterior margin of anterior tibiae slightly obliquely 
truncate In both sexes, outer angle rounded. Males with elongated anterior legs, 
aedeagus rufescent, narrower than in M. ohlongus, also Its basal channel, keel more 
elevated: lateral lobes less Infuscate, apex nearly horizontally truncate. 

Mjdberg based his description of this well-distinguished species on specimens he 
had collected at Malanda, Evelyne and Cedar Creek in North Queensland, now in the 
Stockholm Museum. A series of the same kind was taken by Mr. Darlington in 
Atherton Tableland; Millaa-Millaa, 2,500 ft., April, 1932 (Harv. Univ. Exp., Mus, 
Cambridge, Mass.). 

j Subg. 4. Ciarkogyrus, nov. 

Size 10-12 mm. Elongate-oval, moderately convex. Longitudinal striae in elytra 
not abbreviated, the first near the suture apparently always nearly totally obliterated, 
the following generally well marked, outer 2 or 3 larger and more deeply impressed, 
corresponding interstices narrower and more convex. Truncature convex, only 1 point 
at the end of the side margin of elytra. Anterior legs of (} not elongated. 

Macrogyrus (Ciarkogyrus) reichei (AubC). 

Enhydrus reichei Aub6, 1838, Spec. Col., 6, 654; Lacord., 1854, Hist. Nat. Ins., 1, 438. 
Enhydrus reichii Clark, 1864, J. Ent., 2, 216. 

Enhydrus assimilis Clark, 1864, J. Ent., 2, 217. 

Macrogyrus reichei R6g., 1882, Ann. Soc. Ent. France, (6) 2, 453, pi. 12, fig. 62, 62a, 62b. 
Enhydrus assimilis R6g., 1882, Ann. Soc. Ent. France, (6) 2, 455. 

Macrogyrus reichei R6g., 1884, Ann. Soc. Ent. France, (6) 3, (1883), 471. 

Macrogyrus assimilis R6g., 1884, Ann. Soc. Ent. France, (6) 3, (1883), 472. 

Enhydrus reichei Mast., 1885, Proc. Linn. Soc. N. S. Wales, 10, 597. 

Enhydrus assimilis Mast., 1885, Proc, Linn. Soc. N. S. Wales, 10, 597. 

Macrogyrus reichei S6v., 1889, Ann. Soc. Ent. Belg., 33, 158. 

Macrogyrus assimilis S6v., 1889, Ann. Soc. Ent. Belg., 33, 157. 

Macrogyrus reichei R6g., 1892, Ann. Soc. Ent. France, 60, (1891), 671, 741; Masters, 
1896, Proc. Linn. Soc. N. S. Wales, 21, 698; RCg., 1907, Ann, Soc. Ent. Prance, 76, 
139; Ahlw., 1910, Col. Cat., 21, 11; Mjob., 1916, Ark. Zool., 10, 9; Zimmerm., 1917, 
Ent. Mitt., 6, 142. 

Macrogyrus latior Tillyard, 1926, Ins. Austral. N. Zeal., p. 194, pi. 17, fig. 16. 

Jf. reichei which is the unique species to represent the subgenus Ciarkogyrus, 
resembles very much M. ohlongus ssp. opacior in general aspect, having also nearly the 
same size, but may be distinguished at once by the convex and not sinuate truncature 
of elytra. Moreover, the body is a little more attenuated anteriorly in M. reichei and 
the broadest portion approaches the apex; the lateral margins of prothorax and elytra 
are not absolutely in the same line, and a very slight angle is formed by their 
conjunction. Upper surface chiefly olive-coloured with blue or violet reflections; 
under side metallic black, epipleura, last abdominal segments and legs mostly rufescent. 
Microsculpture as in M, ohlongus, transverse strlolae not curved and less evident. 
Longitudinal stria 1 in elytra nearly completely obliterated, 2-5 narrow, generally well 
mai^ked, fl-8 wider, channelled, 6th at least basally. Interstices 1 and 2 united by the 
want of* stria I and therefore twice as wide as interstices 3-6, which are nearly equal 
in width) 7-9 generally narrower and more convex. Anterior tibiae shortly carved 
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inwards basally* gradually and rather strongly broadened towards the apex, evidently 
more so in cf; apical margin nearly horizontally truncate In ?, exterior angle more .or 
l^s rounded, very obliquely truncate in cf, exterior angle obtuse. Anterior tarsi of c? 
as in AMStralogyruSy but a little narrower. Aedeagus very broad, nearly twice as wide 
as the lateral lobes, shorter than the latter, which are strongly curved inwards. 

The type used by Aub6 for his description (ex Coll. Reiche, received by Hoffman) 
was without indication of locality, but is said by Lacordaire (l.c., 1854) to come from 
Australia, where the insect has been captured meantime in South Australia, Victoria 
and New South Wales. I have never seen large series of this species, and most of the 
specimens were inprecisely labelled; the few exact localities given are the following: 

South Australia: Adelaide (Brit. Mus., Mus. Berlin and Halle). 

Victoria: Eltham, 2.2.18 (Pottinger, Queensl. Mus.). 

N. S. Wales: Oberon (F. H. Taylor, Austral. Mus.); Jindabyne, 3,000 ft., III/188F 
(Helms, Austral. Mus.); Blue Mts., Megalong Valley, 1,000 ft, 18.1.32 
(Darlington, Mus. Cambridge, Mass.). 

Apparently this species is subject to variation in a high degree. Some of the 
specimens are highly flattened above, others more convex. There are specimens with 
the upper surface very shining, and those in which the colour changes to blue; 
sometimes the . rufescent parts of the under side are more or less darkened. The 
longitudinal striae on elytra are more strongly impressed in certain examples and the 
corresponding interstices more convex in this case; also the transverse striolae may 
be more or less evident. From similar differences Clark derived his Enhydrus aasimilia, 
which in my opinion cannot be regarded as a valid species. 

(Subg. 5. Ballogyrus, nov.) 

Not represented in Australia. Characterized by the nearly complete lack of 
longitudinal striae on elytra and the apical points very obtuse. Based on M. leopoldi 
Ball, 1932 (M^m, Mus. Roy, Hist. Nat. Belg., 4, 4, p. 21, pi. 1, figs. 3 and 4). The 
insect, shown by the figure, has much aflftnity in general aspect to M. striolatuSf which 
is, however, much larger in size and distinguished by the lateral portion of metasternum 
forming a large triangle, which is narrow and elongate in Ballogyrus, 

(Subg. 6. Cyciomimus Ochs.) 

Oyclomimus Ochs, 1929, Ent. Bl., 25, 199. 

Also not represented in Australia. The species belonging to this subgenus are the 
most irregular of the genus. They are remarkable by the total want of striolae on 
elytra, the longitudinal striae being reduced to nearly obliterated fine lines. The 
general aspect is Dinetefws-like; they are, however, true Macrogyrus by the presence 
of scutellum, the feature of anterior legs and of the lateral portion of metasternum, 
which is narrow and elongate in Cyciomimus, always in form of a large triangle in 
Dineutus, 


Subg. 7. Trlbologyrus, nov. 

Size 8 to 17 mm., most of the species not exceeding 12 mm. in length. Elongate 
to broadly oval, more or less convex. Longitudinal striae on elytra varying in number 
from 8 to 8, being more or less impressed and sometimes strongly abbreviated. Apex 
of elytra bitruncate, with 3 generally well-marked points or spines. 

This subgenus comprises the majority of species of the genus, which may be 
rather different in general aspect, but have as common characters the large outer 
portion of metasternum and the bitruncate apex of elytra. Represented in Australia 
only by 4 species, most of which b^ong to the smallest and less developed of the 
subgenus. 
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Key to Auotralian Species. 

1.. Miorosculptiare on the disc of elytra consisting of rather strongly impressed round or 
slightly elongate meshes. 

2. Body oval or moderately elongate, twice as long as wide at the most . 3 

3. EJly^ra with 7 longitudinal striae, the inner ones mostly faint, but perceptible at least 

posteriorly* . iif. anetralis Brull^ 


8'. Elytra with only 4 longitudinal striae, the inner ones nearly completely obliterated ... 4 

4. Larger (9 to 10*25 mm.), somewhat elongate, apical points scarcely produced 

M. finschi Ochs 

4*. Smaller (8*6 to 9*25 mm.), regularly oval, apical points more evident generally 

M. finachi ssp. niinor^ nov. 


Z'. Body very elongate, more than twice as long as wide .. 5 

6. Upper surface black, with a feeble metallic hue . M. anpuatatua H^g. 


5'. Upper surface brassy .. M. avguataiua ssp. metalleacena, nov 

1'. Microsculpturt* on the disc of elytra consisting of fine, very elongate meshes 

M. eloiipatns sap. laevis Ochs 

Macrogyrus (Tribologyrus) australis (Brull^). 

Enhydrus australia Briill6, 1835, Hist. Nat, Ins., 5. II, p. 237, pi. 10, fig. 2. 

Enhydrus ohlongiis Clark, 1864, J. Ent., 2, 219. 

? Enhydrus ohlongus Macleay, 1873, Trans. Ent. Soc. N. S. Wales, 2, 128. 

Macrogyrus ohlongus R6g., 1882, Ann. Soc. Ent. Prance, (6) 2, 449. 

Macrogyrus canaliculatus R^g., 1882, Ann. Soc. Ent. France, (6) 2, 450. 

Macrogyrus simoni R6g., 1882, Ann. Soc. Ent. France, (6) 2, 447, pi. 12, f. 60. 
Macrogyrus ohlongus R6g., 1884, Ann. Soc. Ent. France, (6) 3, (1883), 471. 

Macrogyrus canaliculatus R6g., 1884, Ann. Soc. Ent. France, (6) 3, (1883), 471. 
Macrogyrus simoni R6g., 1884, Ann. Soc. Ent. France, (6) 3, (1883), 471. 

? Enhydrus ohlongus Masters, 1885, Proc. Linn. Soc. N. S. Wales, 10, 597. 

Macrogyrus canaliculatus Masters, 1885, Proc. Linn. Soc. N. S. Wales, 10, 698. 
Macrogyrus simoni Masters, 1886, Proc. Linn. Soc. N. S. Wales, 10, 598. 

Macrogyrus ohlongus S6v,, 1889, Ann. Soc. Ent. Belg., 33, 158. 

Macrogyrus canaliculatus S6v., 1889, Ann. Soc. Ent. Belg., 33, 157. 

Macrogyrus simoni S6v., 1889, Ann. Soc. Ent. Belg., 33, 158. 

Macrogyrus australis R6g., 1892, Ann. Soc. Ent. Prance, 60, (1891), 670, 741. 

Macrogyrus australis var. canaliculatus R6g., 1892, Ann. Soc. Ent. Prance, 60, (1891), 
670, 741. 

Macrogyrus simoni R§g., 1892, Ann. Soc. Ent. France, 60, (1891), 741. 

? Macrogyrus ohlongus Frogg,, 1907, Austral. Ins., p. 136. 

Macrogyrus australis R6g., 1907, Ann. Soc. Ent. France, 76, 139. 

Macrogyrus australis var. canaliculatus R6g., 1907, Ann. Soc. Ent. France, 76, 139. 
Macrogyrus simoni ROg., 1907, Ann. Soc. Ent. Prance, 76, 139. 

Macrogyrus australis Ahlw., 1910, Col. Cat, 21, 10. 

Macrogyrus australis var. canaliculatus Ahlw., 1910, Col. Cat, 21, 10. 

Macrogyrus simoni Ahlw., 1910, Col. Cat., 21, 11. 

Macrogyrus australis MJdb., 1916, Ark. Zool., 10, 9. 

Macrogyrus simoni Mj5b., 1916, Ark. Zool., 10, 9. 

Macrogyrus ohlongus Mjdb., 1916, Ark. ZooL, 10, 9, 10. 

Macrogyrus australis Zimmerm., 1917, Ent. Mitt., 6, 141; Ochs, 1924, Ent. Bl., 20, 238. 
Macrogyrus simoni ? Ochs, 1924, Ent. BL, 20, 238. 

Size 9'6 to 11*5 mm. * Oval, somewhat elongate, moderately convex. Upper surface 
shining on the disc, olive-coloured, with varicoloured reflections, especially on the head 
and on the sides of pronotum, longitudinal striae on elytra green or coppery; under side 
dark brown, epipleura, abdomen and legs rufescent. Upper surface with an alutaceous 
sculpture consisting of nearly round meshes, labrum and sides of the head punctate, 
elytra with.fine transverse striolae and 7 longitudinal striae (the first near the suture 
beingicmnpletely obliterated). The inner ones of the latter (1-S) more or less faint, 
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but perceptible at least posteriorly, 4 and 5 narrow, 4 mostly strongly abbreviated^ 
6 about twice as wide as 6, 7 about twice as wide as 6 and bifid behind; interstices 
more or less convex, especially exteriorly. Apex of elytra bitruncate, 3-polnted. Anterior 
tibiae short, in ^ strongly broadened from base to apex, exterior apical angle sharp, 
slightly produced; anterior tarsi elongate-oval and relatively slightly attenuated towards 
the apex In (f, subparallel in ?. Aedeagus nearly as long as the lateral lobes, rather 
broad subparallel, gradually narrowed in apical third, tip rounded. 

The type is labelled “lies de rOc6anie*’; its origin is therefore uncertain. The 
species seems to be rather common and widely spread in Australia. The following 
records came to my knowledge: 

S. Australia: Port Lincoln (Blackb., 1884, Brit. Mus.); Adelaide (div. collectors, 
Mus. Dahlem., Berlin, Halle, London). 

Victoria: Melton, 15.9.1918 (Pottinger, Queensl. Mus.). 

N. S. Wales: Sydney (div. collectors, div. Mus.): Parramatta (Mus. Pretoria); 
Clarence River (Macleay Mus.); Tamworth (Lea, coll. Guignot). 

Queensland: Brisbane (div. collectors, div. Mus.); Moreton Bay (Brit. Mus.); 
Ipswich (Aust. Mus.); Pine River (Darlington, Mus. Cambridge, Mass.); 
Burnett River (Aust. Mus.); Rockhampton (Macleay Mus.); Blackall Range, 
13-23.4.1911 (Wild, Queensl. Mus.); Townsville (Janson vend., coll. Ochs); 
Atherton (Mjdberg, Mus. Stockholm); Evelyne (Mjoberg, Mus. Stockholm); 
Cairns (E. Allen, Queensl. Mus.); Atherton Tableland, L. Barrine, 2,300 ft., 
April, 1932 (Darlington, Mus. Cambridge, Mass.); Atherton Tableland, Millaa- 
Millaa, 2,500 ft., April, 1932 (id.). 

This species was subject to many misinterpretations, but 1 think its synonymy 
as given above will prove right. M. simoni Is said by its author to have the anterior 
tarsi li times as long as the tibiae, which is certainly enoneous; all other characters 
indicated do not diffei* from those of M. australis, inasmuch as there is a certain 
degree of variability in the latter, concerning form and convexity of the body, apical 
points which may be more or less acute, and the longitudinal striae on elytra. 
M. canaliculatus R6g. is based on examples in which the longitudinal striae on elytra 
are more evident, which is. however, an individual and not a racial character, as there 
are in the same series specimens which might pass as canalivulatus as well as belonging 
to the nominal form. M. canaliculatus and M. simoni are therefore, in my opinion, 
simple synonyms of M. australis. 

Macrogyrus (Tribologyrus) angustatus R^g. 

Macrogyrus angustatus R^g., 1882, Ann. Soc. Ent. France, (6) 2, 448; R6g., 1884, Ann. 

Soc. Ent. Prance, (6) 3, 471; Masters. 1885, Proc. Linn. Soc. N. S. Wales, 10, 698; 

S6v., 1889, Ann. Soc. Ent. Belg,, 33, 167; R6g., 1892, Ann. Soc. Ent. France, 60, 

(1891), 741; R^g., 1907, Ann. Soc. Ent. France, 76, 139; R6g., 1908, in Michaelson 

and Hartmayer, Fn. S.W. Aust., 1, 8, p. 314; Ahlw., 1910, Col. Cat., 21, 10; Mj5b., 

1916, Ark. Zool., 10, 9; Zimm., 1920, Ent. Bl., 16, 232. 

Size 9 to 10*6 mm. Smaller than the former, body more elongate, upper surface 
darker coloured, black with a feeble metallic hue. Elytra with 8 longitudinal striae: 

very faint, but more or less perceptible (also the first near the suture, which is 
totally obliterated in M. australis), 6 narrow, especially behind, 7 a little broader and 
better perceptible behind, 8 very broad and bifid behind; interstices scarcely convex, 
also exteriorly. Horizontal part of truncature generally less concavd than in M. australis, 
apical points less prominent, especially the exterior one. Anterior tibiae still shorter 
than in the latter, anterior tarsi of male more attenuated towards the apex. Aedeagus 
narrower^ subparallel, scarcely narrowed only in apical fourth, tip more broadly 
rounded. 
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This diagnosis is suitable for Western Australian specimens. Type locality; King 
George’s Sound. Further records are: Salt River (Aust Mus., Macleay Mug.); 
Pemberton, Oct, 1931 (Darlington, Harv. Exp., Mus. Cambridge, Mass.); Bridgetown, 
8.11.1931 (id.); Margaret River, Oct, 1981 (id.); Boranup, l-S Aug., 1906 (Hamb. S.W. 
Austral. Exp., Stat. 146); Murray R., 23 Sept, 1905 (id., Stat. 134); Serpentine River, 
23-25.9.1905 (id., Stat 132); Jarrahdale, 20 Sept, 1905 (id., Stat 129); Pinjarrah, 
Fairbridge Farm, 1 Oct., 1931 (D. C. Swan), from still pools and sides of a running 
stream; Perth (Hardy, Aust. Mus.); Perth, Darlington, 14 Dec., 1912 (Hardy, Aust. 
Mus.); Perth, Darling Range, 18 Oct., 1931 (Darlington, Harv. Exp., Mus. Cambridge, 
Mass.); Mundaring Weir, 22 Nov., 1931 (id.); Geraldton, Oct, 1931 (id.). ROgimbart 
(Z.C., 1882, 1884) cites the species from Cape York, which is certainly erroneous. 

M. angustatus metallescens, nov. 

Jiacrogyrus angustatus ROg., 1892, Ann. Soc. Ent France, 60, (1891), 670. 

Rdgimbart (Z.c., 1891) records the species as captured in N. S. Wales: Paroo and 
Darling River, and indeed I met in the collections revised a small number of specimens 
from S.E. Australian localities. As already mentioned by ROgimbart, these examples 
are evidently brass-coloured above, but those studied by me are by no means smaller 
than those from Western Australia, reaching even 11 mm. in length. Moreover, in 
the (J the anterior tibiae are a little more robust than in the nominal form and the 
anterior tarsi are more broadly oval and less narrowed towards the apex, nearly as 
in Jf. australis. The aedeagus is a little narrower than in the nominal form, but of 
similar shape. 

Type, 1 from Victoria, Bowen, from the ancient collection Godeffroy, formerly 
received by the Hamburg Museum. The Zoological Museum of the University of 
Berlin possesses a small series labelled N. S. Wales, and the Entomologisches Institut 
at Dahlem has some examples from Adelaide from the ancient collection of C. Schaufuss. 

Macrogyrus (Tribologyrus) finschl Ochs. 

Macrogyrus finschi Ochs, 1925, Senckenbergiana, 7, 174. 

Size 9 to 10*25 mm. Also very similar to M. australis, but a little smaller on the 
average and somewhat darker coloured above. Meshes of alutaceous sculpture on the 
disc of elytra slightly elongate. Longitudinal striae nearly entirely obliterated interiorly, 
only 4 external striae present: 1 very narrow and generally obliterated in apical half, 
2 a little broader and better perceptible behind, 3 about twice as large as 2, 4 at least 
twice as large as 3 and bifid behind. Truncature and anterior tibiae nearly as in 
M, australis; anterior tarsi of d more attenuated towards the apex, aedeagus a little 
broader, tip more acute. 

Type Locality, —Torres Strait, Morllug (Dr. 0. Finsch, Zool. Museum of the 
University of Berlin and my collection). 

M. finschi minor, nov. 

Captured also on the mainland in Cape York Peninsula. These specimens are 
smaller in size (8*50 to 9*25 mm.) and of less elongate and more regular oval form 
of the bddy. Moreover the apical points of truncature are generally more prominent. 

Type Locality, —Cape York Peninsula, Mcllwraith Range, Lankelly Creek, June, 
1982 (Darlington, Harv. Exp., Mus. Cambridge, Mass., and in my collection). Further 
records: Coen, May, 1932 (Darlington, Harv. Exp. Mus. Cambridge, Mass.); Endeavour 
River (Macleay Mus.). ^ 
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Macrogyrus (Tribologyrus) elongatut laevfs Ochs. 

Macrogyrus elongatua 1882, Ann. Soc. Ent. France, (6) 2, 447 (partim). 

Macrogyrua elongatulua Masters, 1885, Proc. Linn. Soc. N. S. Wales, 10, 598. 
Macrogyrua elongatua SOv., 1889, Ann. Soc. Ent. Belg., 33, 157 (partim); R6g., 1892, 
Ann. Soc. Ent. France, 60, (1891), 670 (partim); MJdb., 1916, Ark. Zool., 10, 9; 
Ahlw., 1910, Col. Cat., 21, 10 (partim); Ochs, 1925, Senckenbergiana, 7, 175 (partim). 
Macrogyrua elongatua ssp. laevia Ochs, 1929, Ent. BL, 25, 198. 

Size 9 to 10 mm. Oval, somewhat elongate, strongly attenuated to both ends; 
rather convex, somewhat gibbous in the scutellar region. Upper surface very shining, 
black, with a brassy hue and varicoloured reflections, especially on the head and on 
the sides of pronotum, longitudinal striae on elytra coppery; under side rufescent, 
medially somewhat darker. Alutaceous sculpture of upper surface consisting of strong, 
nearly round meshes only on the labrum and clypeus and on the sides of the head, 
pronotum and elytra; on the disc of the latter the meshes are very fine and exceedingly 
elongate. Elytra with fine transverse striolae and 3 longitudinal striae laterally; side 
margin very broad, apex of elytra bitruncate, outer and median angle spinous, sutural 
angle pointed. Anterior tibiae of d short, regularly broadened from base to apex, 
which is nearly horizontally truncate, exterior angle nearly rectangular; anterior tarsi 
moderately broadened and strongly attenuated towards the apex. Aedeagus shorter 
than the lateral lobes, gradually narrowed from base to apex, tip rounded. 

Type Locality. —N. Queensland, Temple Bay, Olive River (G. H. Wilkens. 1923, 
British Museum). Further records: Australia (Coll. Wehncke and Mus. Stettin); Cape 
York (Coll. R^gimbart and Mus. Berlin, Daemel coll.); Claudie River, Jan., 1914 
(T. A. K., Mus. Cambridge, Mass.); Mcllwraith Range, Rocky Scrub and Lankelly 
Creek, June, 1932 (Darlington, Mus. Cambridge, Mass.). 

Subg. 8. Macrogyrus, s. str., 1945, J. Balf.-Browne. 

Body very elongate, only 2 longitudinal striae on elytra laterally, truncature of 
elytra convex, not bitruncate, sutural angle rounded, exterior angle obtuse, scarcely 
marked. 

This subgenus, which is founded upon a single species occurring in S.E. Australia 
and Tasmania, is very similar to certain species of the genus Andogyrus which inhabit 
the Andes of South America, thus intimating ancient relations between the fauna of 
the latter continent and that of Australia. Macrogyrus, however, differs by the presence 
of transverse striolae on elytra, which are wanting in Andogyrus. 

Macrogyrus (s. str.) howitti (Clark). 

Enhydrus howittii Clark, 1864, J. Ent., 2, 215. 

Macrogyrua howitti R6g., 1882, Ann. Soc. Ent. France, (6) 2, 440, pi. 12, fig. 56; 

Rbg., 1884, Ann. Soc. Ent. Prance, (6) 3, 471. 

Enhydrua howittii Masters, 1885, Proc. Linn. Soc. N. S. Wales, 10, 597. 

Macrogyrua howitti S^v., 1889, Ann. Soc. Ent. Belg., 33, 167; R6g., 1892, Ann. Soc. 
Prance, 60. (1891), 740; R^g., 1907, Ann. Soc. Ent. France, 76, 139; Ahlw., 1910, 
Col. Cat., 21, 10; Mjob., 1916, Ark. Zool., 10, 9; Ball, 1932, M6m. Mus. Roy. Hist 
Nat. Belg., 4. 4, p. 22, fig. lb, 2b, pi. 1, fig. 6. 

Macrogyrua {Macrogyrua s. str.) hoivittii J. Balf.-Browne 1945, Ann. Mag. Nat. Hist, 
ser. 11, vol. 12, p. 106. ' # 

Size 10‘6 to 12 mm. Oval, very elongate; moderately convex. Upper surface very 
shining, black, with an aeneous hue, in some places with varicoloured reflections, 
especially on the head, the sides of pronotum and the apical portion of elytra. Lateral 
lOiil^tudinal striae on elytra greenish or purplish, the narrow side margin of pronotum 



idO RSICORBS OF THB AUSTitALlAN MUSEUM. 

a^d elytra green to bluish^reen; under side black, epipleura, abdomen and legs 
rufescent. Labrum densely punctate, upper surface with an alutaceous sculpture 
consisting of nearly round meshes in the labrum and the sides of the head, pronotum 
and elytra, becoming a little finer and more elongate on the disc. Elsrtra with many 
fine transverse striolae and laterally with two indistinct longitudinal striae, marked 
by serial punctures; the inner one of these striae generally strongly abbreviated and 
reaching only about half the length of elytra, in some examples a very short third stria 
is remarkable at the base anteriorly. Apical portion of elytra with small depressions 
near the apex of the side margin and near the suture shortly before the truncature. 
The latter is convex, scarcely angulate in its middle in some examples exceptionally, 
the sutural angle is rounded, the outer angle but slightly marked. Anterior tibiae 
of (3 short, gradually and rather strongly broadened from base to apex, the latter 
slightly obliquely truncate, exterior angle sharp, produced; anterior tarsi moderately 
broadened, attenuated towards the apex. Aedeagus a little shorter than the lateral 
lobes, rather broad, subparallel, strongly attenuated in the middle of its length, apical 
third gradually narrowed towards the apex, which is broadly rounded; lateral lobes 
very slender basally, broadened only in apical fourth. 

Clark’s types were collected at Moreton Bay by himself and Mr. Bakewell. 
Mjdberg (1916, l.c.) cites a specimen captured by himself at Mapleton, Blackall Range. 
These are the only exact records given in literature for this species. I have seen 
specimens from Melbourne (ex coll. Zimmermann) and from Scone, N. S. Wales 
(Australian Museum). Specimens from Tasmania are represented in the collections 
of the Hamburg Museum, Macleay Museum and American Museum. The Museum of 
Berlin has a small series from Tasmania, Dunalley (Rev. John Bufton). 

Subg. 9. Megalogyrus, nov. 

Size very large, up to 18 mm. More broadly oval than all other Australian species 
of the genus. Longitudinal striae on elytra reduced to fine lines, only 1 opaque stria 
laterally. Apex of elytra slightly bitruncate, only the exterior angle pointed. 

Macrogyrus (Megalogyrus) striolatus (Guerin). 

Gyrinus striolatus Gu6rin, 1830, in Duperrey, Voy. Coquille, Zool., 2, 2, p. 62, pi. 1, 
fig. 20; Boisd., 1835, Fn. Ent. Ocdaii Pacif., 2, 61; Aub6, 1838, Spec. Col., 6, 656; 
Redtenb., 1868, Reise Novara, Zool., 2, 1, Al, 24. 

Macrogyrus striolatus R6g., 1882, Ann. Soc. Ent. France, (6) 2, 434; R6g., 1884, Ann. 
Soc. Ent. France, (6) 3, (1883), 471; S§v., 1889, Ann. Soc. Ent. Belg., 33, 158; 
R6g., 1892, Ann. Soc. Ent, France, 60, (1891). 740. 

Gyrinus striolatus Masters, 1896, Proc. Linn. Soc. N. S. Wales, 21, 698. 

Macrogyrus fortissimus Blackb., 1901, Trans. Roy. Soc. S. Aust., 25, 126. 

Macrogyrus striolatus Blackb., 1903, Trans. Roy. Soc. S. Aust., 27, 92; R6g., 1907, Ann. 
Soc. Ent. France, 76, 139, 166; Ahlw., 1910, Col. Cat., 21, 11; MJdb., 1916, Ark. Zool., 
10, 9; Zimmerm., 1917, Ent. Mitt., 6. 140; Tillyard, 1926,’Ins. Aust. N. Zeal., p. 194, 
fig. R.20. 

Size 15 to 18 mm., exceptionally only 12 mm. Broadly oval, more attenuated 
posteriorly than anteriorly, especially in the ?; rather convex. Upper surface black, 
with a metallic hue and varicoloured reflections in some places, especially on the head 
and oh the sides of pronotum and elytra; under side black, natatorial legs rufous. 
Head very shining, pronotum and elytra with a dull lustre. Upper surface with an 
altttapeoua sculpture consisting of nearly round meshes strongly impressed on the sides 
of prnnotum and elytra, less impressed on the disc of the latter, very superficial on 
the head. Head and disc of pronotum punctate, elytra with numerous fine transverse 
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strlolae and 7 faint longitudinal lines, the most exterior of which is accompanied by 
an opaque violet stria, reaching about half the length of elytra. Apex of the latter 
slightly bitruncate, sutural angles scarcely dehiscent, nearly rectangular, shortly 
rounded, median angle obtuse, exterior angle slightly pointed. Anterior tibiae slightly 
curved inwards, basal half nearly subparallel, broadened only in apical half, especially 
more so in the c?, apex nearly horizontally truncate, exterior angle rectangular In 9» 
sharp and produced in cJ; anterior tarsi of the latter broadened and attenuated towards 
the apex, subparallel in 5- Aedeagus of the subparallel, relatively slender, a little 
shorter and narrower than the apical portion of the lateral lobes, attenuated in the 
middle of its length, apical third but scarcely narrowed, tip broad, flatly rounded. 

Type Locality: Port Jackson (N. S. Wales). Blackburn's fortissimus was collected 
in the Blue Mountains (N. S. Wales). Further localities: N. S. Wales: Blue Mts. 
(F. H. Taylor, Aust. Mus.): Megalong Valley, 1.000 ft., 23.1.32 (Darlington, Harv. Exp. 
Mus. Cambridge, Mass.); Mt. Wilson, 3,500 ft., Jan., 1932 (ibid.); Wentworth Falls, 
Jan., 1932 (ibid.); Richmond River, 1909 (Brit. Mus.); Upp. Chichester, Blue Gum 
Knob, 28.9.21 (A, Musgrave, Aust. Mus.): Barrington Tops, 5,000 ft., 8-9.2.32 (Darlington, 
Harv. Exp., Mus. Cambridge. Mass.); The Dorrigo, 3,000 ft., Febr., 1932 (ibid.). 
S. Queensland: Nat. Park, McPherson Range, March, 1932, 3-4,000 ft. (ibid.); Mt. 
Tambourine (Hacker. Pottinger and other collectors, Queensl. Mus., Mus. Cambridge, 
Mass.); Brisbane (Queensl. Mus.). 

The specimens from different localities vary to a ceitain degree in size, form of 
the body and other minor characters, and there are also individual aberrations. 
Among normal specimens from McPherson Range there w^as a small female measuring 
only about 12 mm. in length, having on elytra laterally a second opaque stria, though 
very narrow and reaching only about half the length of elytra. Moreover, anterior 
tibiae are less broadened and less curved than is the rule in this specimen. 

Genus Dineutus Macleay, 1825. 

Length 6 to 25 mm., the Australian species measuring but 6*5 to 9 mm. Scutellum 
invisible. Blytral striae faint. Outer portion of the metasternum in form of a large 
triangle. Anterior margin of metacoxae rather straight, reaching the meta-episternum 
before its apical end; lateral end of the raised portion of metacoxae obtuse. Anterior 
tarsi of the male scarcely broadened, subparallel, with a uniform dense brush of 
bristles beneath. 

As in the former genus, the species of Dineutva are very different in size and other 
characters, from which were derived several subgenera (cf. Ochs, 1926, Ent. Z. Frankfurt, 
40, 64-66), only two of which are represented in Australia by one species each. The 
Dineutlni are distributed all over the world, with the exception of the Palearctlc 
region and the South American continent, having a secondary centre of development, 
apparently of more recent origin, in New Guinea, whence 5 subgenera (2 endemic) are 
recorded; the small number of species occurring in Australia is noticeable. 

Two species recorded in literature from Australia must be cancelled (cf. Ochs, 
1926, Ent, Z. Frankfurt, 40, 192). D. caliginosus R6g. (1883, Ann. Soc. Ent. France, 
(6) 2, 397) is identical with I). poHtus Macleay, which is a common species in Java. 
By Mr. Peschet, who was able to study the type from the ancient collection of Mr. 
Wehneke, now in the collection of Mr. R. Oberthiir, I was informed that it matches a 
small dark-coloured female specimen of the latter species. The indication “Australia*' 
on the locality label is evidently erroneous. D. in flatus Blackburn (1895, Trans. Roy. 
Soc. S. Aust., 19, 28) is synonymous with D. ciliatus Forsberg {:z*vittatus Qermar), as 
stated by Mr. Gilbert J. Arrow, who studied the type of Blackburn, now in the British 
Museum. “Victoria**, which is given as locality in the description and on the label, 
Is a locality in Mexico, where the species occurs, while Blackburn believed it to be 
collected In Victoria (Australia). 
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Key to Amtralian Speoi&e of Dineutua, 

1. Pronottim and elytra not bordered with yellow. Elytra with a little tooth at the outer 

apical angle In the male, not toothed but etraightly truncate in the female 

D, {CyciouB} auatrdlis Fabr. 

1'. Pronotuni and elytra bordered with yellow. Outer apical and medial angle of truncature 
eptnoue in both sexes . Subgenous Spinoaodineutea Hatch .. 2 

2. Blongate«oval, subparallel. Spines of elytra longer and more acute. Anterior tibiae of 

the male straight . D. (Spinoaodineutea) neohollandioua Ochs. 

2'. Less elongate, more broadly oval. Spines of elytra shorter and less acute. Anterior tibiae 
of the male strongly curved outwards basally .. D. (Spinoaodineutea) neoguineenaia R6g. 

Dineutus (Cyclout) australis (Fabr.). 

Gyrinua australis Fabr., 1775, Syst. Ent., 236; Modeer, 1776, Physiogr. S&llsk. Handl., 
1, 3, p. 159; Fabr., 1781, Spec. Ins., 1, 298; Fabr., 1787, Mant. Ins., 1, 194; Gmelin, 
1788, Syst. Nat., ed. XIII, 4, p. 1611; Fabr. 1792 Ent. Syst. 1, 203; Olivier, 1795, 
Ent., 3, 41, p. 12, pi. 1, f. 4; Fabr., 1801, Syst. Eleuth., 1, 275. 

Oyrinus rufipes Fabr., 1801, Syst. Eleuth., 1, 276. 

Gyrinua australis Schonherr, 1808, Syn. Ins., 1, 2, p. 38. 

Chfrinua rufipes Schdnherr, 1808, Syn. Ins., 1, 2, p. 39. 

Gyrinua australis Forsberg, 1821, Nova Acta Upsal., 8, 303. 

Cfyrinus rufipes Foraherg, 1821, Nova Acta Upsal., 8, 306. 

Gyrintta dentipennis Macleay, 1825, Annulosa Javan., ed. I, p. 30. 

C^yrinua limbatus Macleay, 1825, Annulosa Javan., ed. 1, p. 30. 

Gyrinua dentipennis Macleay, 1833, Annulosa Javan., ed. II, p. 133. 

Gyrinua limbatus Macleay, 1833, Annulosa Javan., ed. II, p. 133. 

Dineutes australis Aub6, 1838, Spec. Col., 6, 786. 

Gyrinus iridis Hope, 1842, Ann. Mag. Nat. Hist., 9, 428. 

Dineutes australis Schaum., 1848, Ent. Ztg. Stettin, 9, 335. 

Dineutus leucopoda Montr., 1860, Ann. Soc. Ent. France, (3) 8, 245. 

Dineutes australis Fauvel, 1867, Bull. Soc. Linn. Normand., (2) 2, 77, t. 1, f. 13; 
Hedtenb., 1868, Reise Novara, Zool., 2, I, Al, p. 24; R6g., 1882, Ann. Soc. Ent. France, 
(6) 2, 422, t. 12. f. 43, 43a. 

Dineutes janthinus R6g., 1882, Ann. Soc. Ent. Prance, (6) 2, 421. 

Dineutes australis Fauvel, 1883, Rev. Ent., 2, 347, 348; R6g., 1884, Ann. Soc. Ent. France 
(6) 3, (1883), 469. 

Dineutes janthinus R6g., 1884, Ann. Soc. Ent. Prance, (6) 3, (1883), 469. 

Dineutes australis Masters, 1886, Proc. Linn. Soc. N. S. Wales, 10, 698. 

Dineutes rufipes Masters, 1886, Proc. Linn. Soc. N. S. Wales, 10, 599. 

Gyrinua iridis Masters, 1886, Proc. Linn. Soc. N. S. Wales, 10, 598; R6g., 1886, Ann. Soc. 
Ent. France, (6) 6, 267. 

Dineutes australis Sdv., 1889, Ann. Soc. Ent. Belg., 33, 162. 

Dineutes janthinus Sdv., 1889, Ann. Soc. Ent. Belg., 33, 153. 

Macrogyrus ? iridis Sdv., 1889, Ann. Soc. Ent. Belg., 33, 167. 

Dineutes australis Rdg., 1892, Ann. Soc. Ent. France, 60, (1891), 739. 

Dineutes janthinus Rdg., 1892, Ann. Soc. Ent. Prance, 60, (1891), 739. 

Dineutes australis Blackb., 1901, Trans. Roy. Soc. S. Aust., 26, 128. 

Dineutes rufipes Blackb., 1901, Trans. Roy. Soc. S. Aust., 25, 128. 

Dineutes australis Blackb., 1903, Trans. Roy. Soc. S. Aust., 27, 92; Fauvel, Rev. Ent., 
22, 263; Jacobs, 1905, Kdf. Russl., p. 487; R§g., 1907, Ann. Soc. Ent. Prance, 76, 
188, 150. 

Dinmtea jahthinus Rdg., 1907, Ann. Soc. Ent. Prance, 76. 188. 

Dineutes australis Ablw., 1910, Col. Cat, 21, 4. 

Dineutes janthinus Ablw., 1910, Col. Cat., 21, 6. 

Macrogyrua iridis Ablw.. 1910. Ccfl. Cat, 21. 11; MJ5b., 1916, Ark. Zool.. 10, 9. 
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Dineutes australis Midb^ ldl6» Ark. Zool., 10, 9; Zimmerm., 1917, Arch. Naturgesch., A, 
B2, (1916), 122; Zimmerm., 1917, Ent. Mitt., 6, 139; Kempers, 1923, Ent. Mitt., 12, 74, 
f. 85; OchB, 1924, Philipp. J. Sci., 24, 81; Ochs, 1924, Ent. Bl., 20, 236; Winkler, 1924, 
Cat. Col. pal., 2, 238; Ochs, 1925, Ent. Bl., 21, 174; Peschet, 1925, Treuhla, 7, 5. 

Dineutus (Oyclous) australis Ochs, 1926, Ent. Z. Frankf., 40, 65, 114, 119, 133, 139; 

Hatch, 1926, Pap. Mlchig. Acad., 7, 311; Ochs, 1927, Ent. Bl., 23, 34. 

Dineutes australis Ochs, 1927, Kol. Rdsch., 13, 39, 42. 

Dineutus iCyclous) australis Ochs, 1928, Ent. Bl., 24, 43; Ochs, 1929, Ent. Bl., 25, 200. 
Dineutus australis Omer-Cooper, 1930, Proc. Zool. Soc. London, p. 420; Takizawa, 1931, 
Ins. Mats., 6, 15, 20. 

Dineutus {Cyclous) australis Ochs, 1931, Arch. Hydrobiol., Suppl. 8, 463, 464, 467, 473; 
Ochs, 1931, Lingnan Sci. J., 7, (1929), 718; Wu, 1932, Peking Nat. Hist. BuU., 6, 69; 
Cheo, 1933, Peking Nat. Hist. Bull., 7. 319; Cheo, 1934, Peking Nat. Hist. Bull., 8, 220, 
pi. 1, f. 8, 9, pi. 2, f. 10, 17, 18. 

Dineutus australis Ochs, 1934, Mitt. Schweiz. Ent. Ges., 16, 100; 1935, Rev. Ent. Rio, 
5, 126; 1936, Pestschr. Strand, 1, 602, 604. 

Dineutus {Cyclous) australis Ochs, 1937, Decheniana, 95B, 67, 70. 

Dineutus australis Ochs, 1937, Arch, Hydrobiol., Suppl. 16, 110, 111; Guignot, MOm. Mus. 

Nat. Hist. Natur. Paris (n.s.), 9, Miss. sci. Omo, 6, 43, p. 58. 

Dineutus {Cyclous) australis Ochs, 1940, Arb. Morph. Taxon. Ent., 7, 37, 42, 44, 50. 
Dineutus australis Ochs, 1942, Mitt. Miinch. Ent. Ges., 32, 206. 

Dineutus {Cyclous) australis J. Balf.-Browne, 1945, Occ. Pap. B. P. Bish. Mus., 18, 
108, 116; J. Balf.-Browne, 1946, Ann. Mag. Nat. Hist., ser. 11, vol. 12, p. 104, 108. 
Length 6*6 to 9 mm. Oval, $ more elongate than the c?, moderately convex. Disc 
of upper surface bronzed, shining, sides opaque, with violet, blue or green reflections; 
under surface black, natatorial tibiae and tarsi rufescent. Upper surface remotely 
punctate and having an alutaceous sculpture consisting of nearly round meshes. Elytra 
with a lateral impression, longitudinal striae faint, more strongly impressed towards 
the sides; elytral apex serrulate. Truncature straight and slightly convex in the 
female, outer apical angle distinct. In the male the elytral apex is produced, foriping 
an obtuse angle which is broadly rounded, the inner portion of truncature being less 
oblique and broader than the outer one; the apex of side margin produced in a small 
spine. Aedeagus slender, as long as the lateral lobes, gradually narrowing from base 
to apex, tip very narrowly rounded. 

Type Locality ,—In Novae Hollandiae aquis. Apparently the species is rather 
common and widely distributed in Australia, from where I registered the following data: 
Victoria: No exact locality given. 

N. S. Wales: Liverpool. 

Queensland: Brisbane, Ipswich, Sandgate, Rockhampton, Blackall Range, Mossman, 
Mitchell River, Port Denison, Townsville, Cairns, Cooktown, Atherton Tableland, 
Yungaburra, Cedar Creek, Malanda, Bellenden Ker, Herberton, Co^n. 

N. Australia: Port Essington, Port Darwin, Burnside, Katherine, Kimberley Dt., 
Noonkanbah. 

W. Australia: Rockingham, Wiluna. 

S. Australia: No exact locality given. 

Thursday Island; Morilug. 

The species is furthermore recorded from Liu-Kiu, Formosa,# S. China, Philippine 
Islands, Celebes, Java, Bali, Lombok, Soemba, Kisser Islands, New Hebrides, New 
Caledonia, Fiji and Nluafu. There are mentioned, some more localities in literature, 
which are, however, doubtful. This concerns especially the record New Zealand, where 
G. convetxiiusculus is probably the omly representative of the family. 



In the series there are aometimee specimens ot a dull black colour, wtwA O0C&/V 
regularly In the metallic species; also mflnotic specimens are frequently to be found* 
There la a certain variability in the series from the above localities If compared^ but 
the difCerences are not so Important as to consider these forms as racially or even 
specidcally distinct. Only the specimens from Niuafu showed distinguishing characters 
of more importance (ssp. ultimus m., 1927, Bnt. Bl., 23, 34). 

Cheo (1934, Z.c., pi. 2, fig. 10) gives an illustration of the aedeagus of D. australis, 
which must be erroneous. Also in S. Chinese males (which are a little larger in size, 
more broadly oval and more gibbous than Australian specimens) the aedeagus is not 
shorter than the lateral lobes and is not angularly widened in middle of length, as 
described and drawn by the Chinese author. 

Dineutus (Spinosodineutes) neohollandicus Ochs. 

Dineutts neo-guineensis Reg., 1907, Ann. Soc. Bnt. France, 76, 151 (partim); Ahlw., 1910, 

Col. Cat., 21, 7 (partim); Mjbberg. 1916, Ark. Zool., 10, 9; Peschet, 1925, Treubia, 

7, 6 (partim). 

Dineutus {Gyrinodineutus) neohollandicus Ochs, 1926, Ent. Z. Frankfurt, 40, 119, 121, 

136, 191; Ochs, 1929, Ent. BL, 26, 199. 

Size 7*6 to 8 mm. Oval, somewhat elongate, a little more attenuated anteriorly; 
rather convex, depressed behind, a little more so in Upper surface shining, darkly 
olive-coloured, with violet reflections; labrum green, clypeus coppery, pronotum and 
elytra with a yellow margin, accompanied by a dark narrow border exteriorly and a 
metallic green stripe interiorly. Under side and legs rufescent, epipleura yellow. On 
the yellow margin of elytra there is a dark metallic green spot in the posthumeral 
portion, where the knee of anterior legs is inserted beneath, this spot being somewhat 
larger In the d. Elytra slightly compressed exteriorly behind the posthumeral portion, 
bearing 3 longitudinal striae on the outer portion, striae aeneous to coppery, Interstices 
dark blue to purplish; in the ? there is a strongly alutaceous spot at the base of elytra 
beside the scutellar region. Truncature strongly protruding posteriorly, with an apical 
spine and a second spine at the end of the exterior margin; in the J the spines are 
longer and the emargination at the inner side of the outer spine is deeper. Anterior 
tibiae of ^ nearly straight, aedeagus shorter than lateral lobes, slender, narrowing 
gradually from base to apex, somewhat constricted in the middle of length, tip very 
fine and acute. 

My type specimens, bought from Staudinger, are labelled “Australia”, without 
precise indication of locality. Further records are: 

N. Australia: Port Darwin (Macleay Museum); Adelaide River (Brit. Mus., sec. 
R^gimbart). 

Queensland: Cape York (Darnel, Mus. Berlin); Gregory River (Dr. J. B., Queensl. 
Mus.); Gordonvale (Illingworth, Queensl. Mus.); Cairns (Queensl. Mus. and 
Mus. Cambridge, Mass.); Brisbane (Queensl. Mus.). 

Victoria (?): (Mus. Dresden). 

R^gimbart (1907, Z.c.) believed the specimens from Adelaide River to be identical 
with D. neoguineensis from N. Guinea (the Buru specimens mentioned by Peschet 
<1925, Z.c.) belonging probably to a third species). 1 did recognize the new Australian 
species only after most of the specimens mentioned above had passed through my hands 
without exciting my attention. Therefore it might be possible that both species exist 
in Australia side by side, although I do not believe it. At all events 1 joined the 
characters of both in the key given above, in order to enable students to distinguish 
these closely allied species. 



HBVISION OF THE AUSTRALIAN GYRINIDAE — GECKO OCHS. 195 

Cofitidemtions about Phytogeny and Zoogeography, 

The composition of the gyrinid fauna of Australia is very peculiar and seems to 
allow some conclusions about phylogeny and zoogeography. These themes, relative to 
the whole family, were discussed by several authors in the last twenty years. 
Independently, by thorough systematic studies of many years, Dr. F. Guignot<^^ and 
myself<®^ arrived at nearly the same results, stating that the origin of the Gyrinidae 
took place in the earliest period of the adephagous stock, and that they are by no 
means direct descendants of the Dytiscidae. Following the example of Leng^*** and 
Tillyard,<*^ I therefore placed the Gyrinoidea side by side with the Caraboidea in the 
adephagous suborder.Melville H. Hatch.in the course of a careful comparative 
study of the exoskeleton, took almost diametrically opposed views. It must, however, 
be considered that his investigations were confined to a relatively small number of 
species, not including the most instructive with regard to intergeneric relationship, 
and that, therefore, in generalizing, he risked arriving at inaccurate conclusions. 
Oiner-Cooper,^’> apparently attributing too much value to the similarity of some 
dystiscid larvae to those of the Gyrinidae, supports, like Hatch, the direct descent of 
the latter from Dytiscidae, and both authors cite Palaeogyrinus strigatus Schlecht.<*’ 
as the link between the two families. Unfortunately, however, this fossil was 
rediscovered meantime in large number and studied thoroughly by Prof. Statz,^®^ who 
concluded that it is doubtless a dytiscid beetle and that it owes its name to the fact 
that its legs were wrongly restored by the author, as already presumed by Darlington. 
Therefore, so-called Palaeogyrinus can no longer be used for proof of descent of the 
Gyrinidae from Dytiscidae, which theory is also not supported by other fossils. In my 
opinion, and as formerly expressed by Darlingtonall fossil Gyrinidae should be 
thoroughly revised to determine whether they are correctly interpreted as belonging 
to the family in general, which concerns their relationship to recent genera. For 
instance, Dineutus Heer<"» and Miodineutus Hatch^^*^ seem very doubtful. According 
to Heer, these insects had a size of only about 7 to 7-5 mm. (ano excepto); if, therefore, 
they belong really to Dineutus, this would affirm my theory, that the ancestors of now 
living forms were smaller in size. 

In my opinion characters of Gyrinidae are to be valued as follows: 


Primitive, 


Derivative, 


Size of the body 


Small. 

Large. 

Form of the btxly 


Moderately elongate. 

Very elongate, 'broadly oval or 
other peculiar forms. 

Convexity . 

Alutaceous sculpture of 

the 

Moderate. 

Strong. 

upper surface 
I'ubescenee of pronotum 

and 

Strong. 

Fine or absent. 

elytra . 


Rudimentary. 

Entirely absent or more or leas 
perfect. 

Colour of upper surface . . 


Brown to black or olive- 
coloured. 

Blue, violet, brassy, red pat¬ 
terns. 

Colour of under side . . 


Hufescent. 

Dark metallic or pale yellow. 

Side margin . 


V'ellow. 

Not yellow. 

Labrum . 


'Pransverae. 

f*rorninent. 

Pronotum . 


With grooves. 

Without grooves. 

Bcutellum . 


Present. 

Wanting. 

Elytra. 


With eleven longitudinal 
striae. 

Longitudinal striae reduced in 
number; abbreviated or more 
or less ^obliterated. 

Suture of elytra 


Bordered. 

Not bordered. 

Truncature of elytra .. 


Convex. 

Truncate, concave or bltruncate; 
with points or spines. (In 
the larger species the latter 
may be reduced secondarily.) 
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PrimUIvt. Derivative, 


Pygidlum . Flat and short. Conical, elonAhte, with a long!* 

tudinal row of hairs beneath. 

Anterior lege . Simple. More or less modified. 

Metacoxae . Outer (deeper) portion Inner portion, which adjoins 

broader than the inner the metasternum, broader 
one. than the outer (deeper) one. 

Metasternum . Outer portion narrow, Outer portion broad, in form of 

elongate. an equilateral triangle. 


The sum of primitive characters, as enumerated above, constitutes an insect very 
like (}yrinu8 haasi, which was discovered some years ago by Dr. Fritz Haas in Africa 
in the vicinity of Lake Moero and embodies very well a primitive gyrinid beetle. 

The composition of the gyrinid fauna of Australia and its relation to other areas 
is Illustrated by the accompanying table; it comprises 17 species in all, 14 of which 
are endemic, and only 3 have a wider range. (See table on page 197.) 

The Qyrini caudati (Orectochilinae) are totally wanting in Australia. They are 
distinguished from the Gyrini incaudati (Gyrininae and Enhydrinae) by the feature 
of the last abdominal segment, which is elongate and of conical form, with a longitudinal 
row of hairs beneath, thus representing a perfect rudder, inasmuch as it is movable 
in every sense. Moreover, in this group the upper surface is more or less covered with 
short hairs, this tomentous covering serving to protect the insect from moisture and 
therefore favouring its water life. By these acquisitions, accompanied mostly by 
exquisite streamline shape, this subfamily is evidently the most highly evolved and 
therefore of more recent origin, which is clearly shown by its distribution. The 
Orectochilinae are represented by three genera which, without mentioning a few 
exceptions, are distributed in the following manner; Orectochilus, Indo-Malayan; 
GyreteSy Neotropic; and OrectogyruSy Ethiopic. This means that this last offshoot of 
the family had its origin in the southern hemisphere and that its development became 
active only after the ancient Gondwana continent had been divided into its present 
parts (Australia, India, Africa and South America). According to the nearly unanimous 
opinion of the palaeogeographers this Gondwana continent comprised all the recent 
continents of the southern hemisphere in Mesozoic time and was separated from the 
then existing continents of the northern hemisphere by a large ocean. It divided itself 
in Cretaceous time, wherefore the development of the Gyrini caudati must have taken 
place towards the end of the latter period or in early Tertiary. Australia having been 
separated already in later Jurassic time, the Orectochilinae were therefore prohibited 
from entry to this territory. 

Apparently the Gyrininae are the earliest offshoot of the family. Of these the 
tribe Gyrlnini (genus Gyrinus) has a world-wide distribution, but seems to originate 
from the northern hemisphere, where the genus occurs abundantly, while it is relatively 
scarcely represented in the southern hemisphere. On the contrary, the tribe 
Aulonosyrinini {Aulonogyrus and Paragyrinua) is evidently of Gondwana origin, as 
proved by its distribution, and the Australian species {Aulonogyrus atrigosus) is 
certainly a remnant from ancient times, before Australia became isolated. Gyrinus 
convexiusculus, the only Australian representative of this genus, might have migrated 
there, as this species spreads very widely, which seems to indicate an increased faculty 
of change of place, belonging apparently only to certain species of the family. Active 
migration of these beetles is, however, restrained by the fact that they are very 
sensitive concerning deslccaition and influence of sunlight, which, as proved by 
experiment, they endure only for a relatively short time. Moreover, the beetles are not 
able to rest at sea-level, because of the pernicious effect of salt-water, wherefrom results 
the impossibility of travelling over large distances by air. G. convexiusoulus, which 
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occurs also in New Zealand, which it could not reach otherwise in recent time, must 
therefore have existed in its present form in early Tertiary, when a land-bridge 
existed connecting Australia and Tasmania to New Zealand, which enabled the insect 
to pass there. 

This land-bridge continued by Antarctica to South America, by which is explained 
the high degree of allinlty of Australian Macrogyrus with South American Andogyrus, 
Certainly, and contrary to what is believed by Hatch, the latter and also the South 
American Enhydrua, which are still more developed, must be derived from the former. 
Macrogyrus^ and especially its subgenera which are confined to Australia, comprises 
very primitive species, from which may be concluded that the centre of dispersal of 
the Bnhydrini was situated on the Australian mainland, from where they migrated 
partly to New Guinea and the Melanesian Archipelago, partly by the Antarctic land- 
bridge to South America, there giving rise to Andogyrus and Enhydrus. In the course 
of its development, Macrogyrus finished by producing very different species, by which 
1 was led to the classification given above, the majority of the subgenera there 
established living in Australia. Of these subgenera 5 are endemic in Australia, 2 are 
peculiar to the Melanesian offshoot of the genus, and only 2 are represented on the 
Australian mainland, as well as in New Guinea and the Melanesian archipelago; in 
the last-mentioned subgenera Australian species are in minority and most of them are 
evidently primitive. 

There are two large groups in the genus Macrogyrus, in one of which the narrow 
outer portion of the metasternum resembles a gyrinoid feature, while in the second 
group the outer portion of metasternum is developed analogously to that of Enhydrus 
and Dineutus. Within both groups further division was based on the feature of the 
truncature of the elytra, which seems significant with reference to presumptive 
evolution of the genus and of the family in general. The apex of the elytra is more 
or less convex in more primitive species, as for instance in Qyrinus convexiusculus and 
Aulonogyrus strigosus. In the course of development there appears a horizontal 
truncature as in D. australis $, which may become somewhat oblique in vaulted forms. 
Probably in connexion with adaptation for life in swift running water, there exists 
in the family a tendency for formation of points or spines at the end of elytra. There 
is only one point at the exterior angle in D. australis J and also in Clarkogyrus, 
Macrogyrus, s. str., and Megalogyrus, although strongly reduced in the latter. In 
H. neohollandicus and in Orectomimus the sutural angle is also pointed, and in the 
latter a third point begins to rise in the middle of truncature, which is more or 
less evident in the other subgenera. Having attained a certain size in the course of 
evolution, the larger species, if not especially bound to swift-running water, show the 
tendency of reducing these prominences as well in Macrogyrus as in Dineutus, In 
Australogyrus, for instance, sutural and medial angles are already reduced, in 
Clarkogyrus they disappeared completely and only the outer angle is kept, the latter 
being almost totally reduced in Macrogyrus, s. str. In Megalogyrus, in which the apical 
points are very reduced, the increase of length is accompanied by a strong progression 
in width, which occurs in Enhydrus and Dineutus, Very Interesting is the retention 
of primitive characters (imperfect streamline shape and strong longitudinal striae on 
elytra) in Clarkogyrus, which has a highly evolved truncature, and in Australogyrus, 
despite the beginning of reduction of apical points and of extremely developed anterior 
lege in the The most significant species in phylogenetical view is M, paradoxus, 
which, in the form of its body and the shape of metastemum and metacoxae, has 
much affinity to orectochilin feature, from which I concluded that more primitive 
ancestors of this species might have been the common prototype of both the enhydrin 
and the orectochilin stock. 
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With regard to Australian Dinenius, it should be mentioned that D. neohollandicua 
has its nearest ally in New Guinea and that other closely allied species are living in 
the Indo-Malayan region. For explanation of a possible migration between the two 
regions it is necessary to go back to Jurassic time. A very peculiar species belonging 
to the same group {D. heterandrus Ochs*^^) was discovered some years ago in 
Bougainville, the characters of which seem to allow the conclusion that from these 
small yelloW'bordered species are to be derived the large, highly developed Callisto- 
dineutus occurring in the Fiji Islands. For migration there must have been a 
land-bridge in late Cretaceous time, which also explains the occurrence of Macrogyrus 
and Aulonogyrus in New Caledonia and migration of i>. australis to Fiji and Niuafu. 
The latter species occurs also in the Indo-Malayan region and probably existed in 
Jurassic time, when large reptiles ruled over the animal kingdom, and a long while 
before the evolution of human beings began; certainly a remarkable proof for the 
stability of germ-plasm. 
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THE KREFFT TOOTH—IS IT A HUMAN MOLAR? 


By T. D. Campbkll, 

Adelaide. 

(Plate xiv and one Figure.) 

This tooth fragment has had a long and somewhat varied career in Australian 
palaeontology in relation to the problem of man’s existence on this continent. Its 
Importance has been one of wax and wane—for there seems always to have been 
some doubt as to its authenticity as a human fossil fragment. 

Through the courtesy of the Director of the Australian Museum, Sydney, the 
present writer has had the opportunity of making a close study of the specimen. 

The question of the geological age of this tooth fragment involves the general 
material from the site of its discovery—^Wellington Caves In New South Wales—and is 
outside the scope of the present study, which is solely a matter of dental anatomy. As 
the specimen never seems to have had the critical attention of anyone specially 
interested in human dental anatomy, the present account is an attempt seriously to 
review the question of its human origin or not. 

The following references and brief extracts do not entail a complete bibliography 
of the Krefft tooth, but will be sufficient to give an outline of the history of this 
interesting specimen. 

In 1867, in a list of fossil and recent Australian vertebrate, Krefft records: ‘‘Homo. 
Melanian variety. Bones of the extremities found in a cave at Wellington Valley— 
left and right femur, left and right tibia, left and right humerus, portion of fibula.” 

In 1870, in a museum guide to fossil remains exhibited, Krefft mentioned portion 
of a molar tooth he had found among fossil material from the Wellington Caves, 
associated with such remains as Diprotodon and Thylacoleo, 

In 1871, in a later edition of the 1867 list of vertebrata, he wrote: “Of man, we have 
but scanty evidence regarding the length of his existence here; in not one instance 
were weapons or implements obtained with the remains of fossil animals.” No 
reference was made to the tooth fragment. 

In 1874, in an article discussing the finding of fossil remains of a large extinct 
wingless bird in Australia, Krefft made the following statement: ‘T have found the 
fractured crown of a human molar in the same matrix as Diprotodon and Thylacpleo 
at Wellington in this Colony. Man may therefore have been the contemporary of these 
animals and also of Dromornis.” 

In 1882, in connection with the Wellington Caves material, Krefft compiled a 
“List of photographs of Australian fossils”, for transmission to Professor Owen. The 
description (p. 6) of the figures and the illustrations at the end of the volume 
(including two of the supposed human molar) do not appear to correspond. And 
incidentally, the list of descriptions for Plate II contains the statement: . . also the 

6th metatarsal bone of a man (recent).” This may have been included among the bones 
referred to in the 1867 extract. The 1882 reference includes this metatarsal bone among 
fossils'; and if it is to be considered as such, it seems to have been overlooked in 
subsequent discussions on Australian human fossil remains. Of its significance the 
present writer can make no suggestion. Also on page 7 of this 1882 publication is a 
reply from Owen to Krefft, which includes the statement: . . the only disappointmmit 
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was the absence of human remains and works.” And later, page 13, is the statement: 
**In the Caves at Wellington, no vestiges of man, whether in the shape of bones, 
weapons, or works of art, have been discovered.” 

The above extracts show the doubtful occurrence of man as a fossil in the 
Wellington Caves. 

R. Etheridge, junior, wrote a number of papers, ranging from 1890 to 1916, in 
which he made reference to the Krefft tooth. It will not be necessary to quote from 
more than one of his articles (1890) to show his views on this particular specimen. 
This paper includes a more lengthy account of the tooth fragment, thus providing a 
further chapter in its history. He wrote (p. 262): “We now come to what would 
at first sight appear to be the most reliable evidence of the geological antiquity of 
Australian man, but after a careful weighing of the facts I do not feel justified in 
attaching to it that amount of importance which the discovery would seem to warrant. 
I refer to the important statement by the late Gerard Krefft, which he published on 
at least two occasions, of the occurrence of a human tooth in the Wellington Cave 
breccia.” On page 263 he went on to say: “That it is the crown of a human molar 
is, I think, beyond much doubt; but to guard against mistake I placed the specimen 
in the hands of Mr, P. R. Pedley,* who corroborates Mr. Krefft’s determination, and 
further suggests that it is probably of the upper right series.” Then on page 264 
follows a detailed account of the tooth fragment which will be referred to later. 
On page 266 he stated: “The tooth appears to be completely fossilised, for in 
comparing it with the teeth of the larger marsupials from the Wellington Caves, the 
mineral condition is without question similar.” Then again: “To sum up, it may be 
fairly stated . . . that the molar crown found in the Wellington Breccia Cave appears 
to be that of a human being, and is to all intents and purposes a fossil.” 

C. Anderson (1926) considered the tooth may belong to a later period than the 
bones of the fossil breccia. 

More recently, the late D. J. Mahony (1943) published an excellent paper 
summarizing the subject of man’s antiquity in Australia. He referred to the Krefft 
tooth; but here again the authenticity of the specimen is left under a shadow of doubt. 

Very little attempt has been made in the past to describe the fragment in detail. 
The following statement by Etheridge provides the most complete account of the tooth 
which has been given in earlier discussions. Although his description of the specimen 
provides little of dental anatomical detail, his wording, as well as the photograph 
(PI. xiv, fig. 1) and the diagrams (PI. xiv, fig. 2) in this paper, will be sufllcient to 
give an idea of its features as they appealed to him. The aspects of the specimen 
shown in PL xiv, fig. 2, have been named in accordance with Etheridge’s opinion that 
it represents an upper molar. The terms used are solely for convenience of discussion 
and not to be accepted as correct anatomical appelations. 

Etheridge (1890, p. 264) described it thus: “The molar consists of about two-thirds 
of the crown broken off from the remainder of the tooth, the under surface exposing 
the fractured dentine. The entire crown is so much worn as to almost reach the 
alveolar border. Regarding the tooth as an upper right molar, the two inner cusps 
are almost worn away, leaving the sulcus dividing them now, as a ridge. The inner 
interior cusp is the portion broken away, the inner posterior being ground quite flat. 
The outer cusps are worn almost into concavities exposing the dentine, the enamel 
forming a ring or wall round the inner margin.” 


* Mr. P. R. Pedley was a well-known Sydney dentist who took a keen Interest In Natural 
History, He was for many years a prominent worker in the Microscopical Section of the Royal 
Society of New South Wales. He and Robert Etheridge were fellow members of the Council 
of the Iiinnean Society qf New South Wales at the time Etheridge's paper (1890) was published. 
He died in 1918 .—Ed. 
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Designation as a Tooth .—That the specimen is a tooth fragment need not he a 
matter of doubt The confirmation of its constituent structure by sectioning and 
microscopic examination might clarify the type of enamel represented—whether human 
or marsupial. But it is obvious that all who have examined the specimen agree that it 
shows a remnant of crown enamel and underlying dentine—the latter changed by 
fossilization. 

The broken condition of the specimen and its state of wear have undoubtedly 
provided a problem concerning its origin, human or otherwise, and the kind of tooth 
it represents. 

Krefft went no further than describing it as “the fractured crown of a human 
molar". From the quotation above, it is seen that Etheridge was apparently convinced 
that it represents a human tooth—the crown of a human molar. Also, that his 
consultant, Mr. P. R. Pedley, corroborated Krefft’s determination and further suggested 
that it is probably of the upper right series. 

Description of the Fragment .—For the purposes of description and development of 
subsequent argument, this coronal fragment is treated in its former designation as if 
it were portion of an upper right molar. But it must be remembered that the dental 
terminology here applied is solely for descriptive convenience. 

Plate xiv, fig. 1. is a photograph of the specimen; Plate xiv, fig. 2, provides outline 
sketches of the specimen from various aspects; Plate xiv, fig. 3, is an enlarged diagram 
provided for descriptive references. 

The bucco-lingual and mesio-distal diameters of the fragment are 11*6 mm. and 
ll’O mm. respectively. The maximum thickness of the fragment is 7 mm.—in the 
distO'buccal region. 

Viewed from the occlusal aspect (PI. xiv, fig. 3) the sides of the fragment are 
marked: B, remnant of the buccal surface; D, distal border; L. lingual border; and 
M, M, the broken edges of the mesial aspect. 

From the buccal view (PI, xiv, fig. 2, B) only a portion of the enamel remains and 
the broken inner tissue is exposed. 

From the distal aspect (PI. xiv, fig. 2, D) the main feature of interest is an 
irregular “worn facet" on the buccal side of the surface (marked x and in dotted 
outline); this will be dealt with in more detail later. 

The mesial aspect, M, presents mainly the markedly broken, irregular exposure of 
the inner material. 

The lingual aspect is important. When viewed as in Plate xiv, fig. 2, L, its lingual 
features are not as striking as when viewed from an occluso-lingual angle. From this 
latter aspect it presents three slight convexities, better indicated by reference to 
Plate xiv, fig. 3, c, d, and e. Surfaces D and L show fine, vertical, brown-stained enamel 
fractures. But on surface L these three convexities are well defined by the presence 
of two main fracture lines, more complete and more deeply stained. 

The occlusal surface is the most interesting and important as far as detailed 
examination of the specimen is concerned. 

Reference to Plate xiv, fig. 3.—^The peripheral margin of the fragment, a, b, c, d, c, 
has the appearance of enamel and has a definite ti’ansluceney when examined by 
transmitted light. The worn margin at a forms approximately a right angle with the 
buccal surface; while those at 5, and c, d, e, are worn rounded margins, particularly 
at 0 , d,, 6, which presents a well-rounded “angle" with the lingual surface. The area / 
is also a hard, polished, whitish tissue, continuous with the enamel margin a at the 
disto-buccal angle, and its central portion appears to be the basal portion of a former 
enamel eminence. The ridge portions marked p, p, p, p also are hard, compact tissue 
similar to /. The areas A, h are slight depressions associated with the p portions. This 
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g and h region also haa the appearance of being a worn<down basic portion of what 
may have been an enamel ridge formation of the original occlusal surface, but more 
complex than any part of a human molar. The central main g eminence is a worn, 
but definite, transverse ridge; those towards the mesial side are smaller and less 
definite. The areas i and j are '^cupped out’’ depressions (i much the larger and 
deeper) and have the appearance of being a softer material—^indicated by scratches on 
the depression i, which has a dull surface compared with the enamel, and no doubt 
represents fossilized dentine. There is also a small depression due to fracture at the 
corner h. 

The under surface of the fragment (PI. xiv, fig. 2, U) presents an irregular broken 
mass of dentine. Apart from a fairly well-defined elongate depression at P, about 
two to three millimetres in depth, which has the appearance of being the remnant of 
a pulp cavity, this surface does not provide any features of significance. 

Discussion. 

As was stated in the above description, for purposes of discussion, the assumption 
of previous workers has been adopted—that the tooth is an upper right molar. But in 
Etheridge's acceptance of this and from his description it is difficult to decide what 
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Text-figure 1. 

he actually meant when he wrote of “inner" and “outer” cusps. He said . . the two 
inner cusps are almost worn away, leaving the sulcus dividing them now, as a ridge”. 
Presumably this ridge is the central transverse ridge / in Plate xiv, fig. 3. Then he went 
on to say “. . . the outer cusps are worn almost into concavities exposing the dentine, 
the enamel forming a ring or wall round the inner margin”. The only portions which 
can be considered concavities are those marked i, and h, n in Plate xiv, fig. 3. 
One can only conclude that his descriptive terms are mixed and incorrect. 

This previously accepted designation does not fit in with conditions seen in much- 
worn human molars, which can best be illustrated by comparison with conditions of 
wear seen in the molars of Australian aborigines. 

For purposes of comparative study a series of drawings made from actual aboriginal 
molars is given in Text-fig. 1. These show progressive stages of occlusal wear and may 
be briefiy described as follows: 

As occlusal wear of a molar takes place, first the cusp apices aBe worn down until 
the underlying and corresponding “cusps” of dentine are exposed (Text-fig. 1, b 
and c). At the same time the superficial enamel grooves or crenations steadily become 
obliterated. Then attrition of the enamel proceeds with further cusp reduction, leaving 
larger areas of exposed dentine. Thesi exposed dentine areas, being of softer material 
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than anamel, tend to be ^'cupped out**, leaving some residual enamel as peripheral and 
transverse-inter-dentine ridges (Text-fig. 1, d). At this stage occlusal wear has reduced 
the height of the crown to about half of its original height Further attrition obliterates 
the transverse enamel remnants or ridges, leaving the whole occlusal surface as an area 
of dentine surrounded by a narrow marginal ridge of enamel (Text-fig. 1, /). More 
extensive wear will reduce the crown height very considerably, and in extreme examples 
even the peripheral rim of enamel might disappear when the crown is reduced almost to 
gum level. A significant point is that on the first upper molar the occlusal reduction is 
greater on the lingual than on the buccal portion of the crown. 

Comparing the aboriginal upper molars with the Krefft tooth and considering 
remaining crown height, the condition of the latter must be considered to represent a 
fairly marked degree of attrition—probably corresponding to stage e of the aboriginal 
series. 

Considering the tooth, as Etheridge suggests, to be part of an upper right molar, 
the following points seem important. 

(1) Examining it on the score of occlusal wear: If, as has been suggested, the 
portion of the crown showing greatest wear is the inner or lingual part, the state of 
crown reduction would probably correspond with the condition shown in stage e of 
the worn series in Text-fig. 1. A crown reduced to this extent could not present the 
definite residual transverse ridge of occlusal enamel as it occurs in the Krefft specimen 
at g, PI. xiv, fig. 3. For the same reason it is difficult to explain the persistence of 
the lesser ridges marked g. There is no occlusal enamel which could remain in the 
particular manner presented in the Krefft tooth. 

(2) An upper right molar does not present the marginal contour as seen in the 
Krefft tooth at L, Plate xiv, fig. 3. The two main convexities, c and d might be 
considered remnant curves of the dlsto-lingual and mesio-lingual cusps, but that at c 
entirely destroys the typical contour between the mesio-lingual cusp and the Mesial 
margin of the crown. This feature is not in accord with the lingual or buccal contour 
of any human upper right molar, aboriginal or otherwise. 

(3) If an attempt be made to complete the occlusal outline of the Krefft specimen 
in accord with the usual contour of an upper molar, its appearance would probably be 
soinething like that shown in Plate xiv, fig. 4, B. This is a result quite unlike any seen 
in the series of Text-fig. 1, Also this result would probably produce a type of crown 
in which the antero-posterior diameter would be greater than the bucco-lingual—a 
proportion not in keeping with usual conditions found in aboriginal or any other 
human upper molars. It seems that any attempt to restore the original outline gives 
a result incompatible with the outline of any upper human molar—that of a second or 
third upper molar even more so than a first. 

To proceed a little further with consideration of the specimen being a human molar 
fragment by completing its contour: With more justification it might have been looked 
on as portion of a lower molar. All who have previously examined the tooth seem to 
have considered it an upper molar, but no specific and detailed reasons were given for 
such a designation. By again viewing the occlusal aspect an outline restoration as 
in C of Plate xiv, fig. 4, might suggest the appearance of a lower left first molar, 
the convexities (c, d and e of Plate xiv, fig. 3) representing remnants of the mesio- 
buccal, disto-buccal and distal (or 5th) cusps of the buccal border. Such an interpreta¬ 
tion of this border would be more in accord with usual conditions than treating it as the 
lingual margin of an upper molar. 

However, again applying the criteria of amount of wear and persistence of enamel 
ridges, the present writer feels that any assumption of it being a lower molar remnant 
is also unjustified. In the aboriginal lower molar, the greater wear is on the buccal 
side, again with obliteration of the occlusal enamel features. 
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The “Worn Fa6eV \—On the assumed distal surface, and involving the disto-buccal 
angle, is an irregular facet (PI. xiv, iig. 2, D, x). This feature also attracted the 
attention of Professor A. N. Burkitt, who mentioned it to the writer in a private 
communication as possibly similar to the worn facets on the proximal surfaces of 
aboriginal teeth. But close examination shows it to be quite unlike the usual inter- 
proximal worn facet seen on aboriginal molars. Instead of being a flat or evenly 
curved facet, that seen on the Krefft tooth is an irregular, shallow depression. 
Moreover, the position of the facet is not the same as in aboriginal teeth. In the latter, 
if the wear has not been sufficient to form a facet extending appreciably both buccally 
and llngually, then it commences more to the lingual side of the distal surface of a 
molar and not towards the buccal angle, as situated in the specimen under discussion. 

As an experimental study to further this examination, the writer has taken an 
aboriginal and a modern white upper molar, both of dimensions approximately com¬ 
parable with the Krefft fragment, and ground them down to simulate the broken 
shape and the stage of wear presented by the fossil tooth. The result is shown in 
Plate xiv, fig. 6. It will be seen that the features of the occlusal aspect of the ground 
specimens bear little resemblance at all to those of the Krefft tooth and provide 
further support to the above lines of argument. 

As menfloned above, the under surface of the fragment in its present state provides 
no evidence which helps in its designation. 

Consideration of the above points of detail in which the Krefft specimen is so much 
at variance with the typical conditions of upper aboriginal molars—or any other human 
tooth—has convinced the present writer that the previously suggested designations of 
the fragment are incorrect. The criteria of wear, contour, transverse enamel ridge 
persistence, all go to make it unacceptable as a fragment of any human tooth. 

It seemed that the next step should entail an intensive comparative study of this 
fossil 'tooth with marsupial teeth, modern and fossil. Mr. H. H. Finlayson, Honorary 
Curator in Mammalogy at the South Australian Museum, has examined the specimen 
and his investigations are published in this issue of the Recokds.* It is likely that only 
by such a study, and possibly with sectioning and microscopic examination of the 
specimen, will it be possible to secure a complete explanation of the Krefft tooth—*a 
dental fragment which has occupied a rather special niche in Australian scientific litera¬ 
ture for about eighty years. 

The writer wishes to express thanks to Dr. A. B. Walkom, Director of the Australian 
Museum, Sydney, for the opportunity of examining the Krefft specimen in detail; to 
Miss G. D. Walsh for her painstaking work in the illustrations; to P. S. Hossfeld, 
H. H. Finlayson and Dr. Chas. Fenner for helpful consultation in the preparation of 
these notes; to Mr. H. M. Hale, Director of the South Australian Museum, for facilities 
provided in this study. 
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EXPLANATION OP PLATE XIV. 

Pig. 1.—^The Krefft tooth. View of occlusal aspect. 

Fig. 2.—Diagrammatic outlines of various aspects of the Krefft fragment. 

Pig. 8.—Enlarged diagrammatic outline of the occlusal surface of the Krefft fragment, 
showing its main features. 

Fig. 4.—^A, outline of a worn upper right Australian aboriginal molar. B, outline of 
Krefft fragment continued to represent an upper right molar. C, outline of the Krefft fragment 
continued to represent a lower left first molar. 

Fig. 5,—Occlusal views of: A, the Krefft tooth; B, an Australian aboriginal upper right 
Arst molar; C, a modem white upper first right molar. 

Text-fig. 1.—Outlines of a series of Australian aboriginal upper right first molars, showing 
progressive stages of occlusal attrition. O. occlusal; B, buccal; L, lingual. 



FIELD NOTES ON THE GREY-TAILED TATTLER. 

By J. A. Keast. 

The Australian Museum, Sydney. 

Habitat-preference amongst the migratory Gharadriiformes is an aspect of study 
to which little attention has been paid in Australia. That these hardy and resolute 
birds, which bi-annually traverse half the world, should have reached a high stage of 
adaptability would appear certain. It is therefore surprising to find that some species 
restrict themselves in their choice of feeding grounds, a differential distribution that 
has led to a concept of rarity in the case of some comparatively common visitors. Such 
is the case as regards the Grey-tailed Tattler (Tringa hrevipes) in New South Wales, 
as has been shown by observations made during recent years. 

The Oficial Checklist of the Birds of Australia (1926) gives the range of the 
Grey-tailed. Tattler in Australia as ‘‘Northern Australia, South Queensland, and 
Western Australia”. Actually the species was known from Sydney a quarter of a 
century previous to this (North, 1898), but it was not until K. A. Hindwood made 
frequent observations at Long Reef, a rocky promontory near 'Collaroy, that the species 
was shown to be a regular summer inhabitant of coastal New South Wales. These and 
the observations of the writer have shown that the species feeds in small numbers 
on exposed coastal reefs, but rarely elsewhere, near Sydney. The extensive mud and 
sand flats along Cook's River and Botany Bay, areas noted for their wader populations, 
appear to be unsuitable to the Tattlers, and the species has been recorded only once 
there in one hundred trips spread over six years.* ** Likewise, it generally avoids sandy 
beaches and swampy areas. On the other hand, on certain Hunter River mudflats 
some ninety miles to the north the observations of A. J. Gwynne over a number of 
years, and of the writer during 1943-1944, have shown that the species occurs in 
moderately large numbers. 

T, hrevipes has been recorded from Mud Island, Port Phillip Bay (Bryant, 1933; 
Anon., 1933; Reed, 1941), and the Swan River (Serventy, 1938) and Rockingham 
(Sedgwick, 1942) in south-western Australia. There appears to be little doubt that 
before the southern coastline has been reached the species has thinned out and that 
it can be regarded as rare there. It is unknown from Tasmania (M. S. R. Sharland, 
1945, p. ill). 

Status in the Sydney Area, —K. A. Hindwood, who a few years ago (1942, p. 27) 
summarized his observations of the species at Long Reef between March, 1941, and 
February, 1942, has kindly made his full notes available for this paper. These show 
that the species was present on the reef on the four occasions when observations were 
made there during 1940, 40 of the 47 trips during 1941, 17 of the 19 trips during 1942, 
the single trip during 1943, four trips during 1944, two trips during 1946, and two 
trips during 1947. Single birds were seen on 14 occasions, two birds 21 times, three 
birds 21 times, four birds six times, flve birds twice, six-seven birds four times, and 
twice ‘‘several” were recorded. Thus in the majority of instances either two or three 
birds were present During the winter months of both 1941 and 1942, when observations 
were made, the species was present. In 1941 a single bird was i^esent during May, 
two birds ^ after June 21, three birds after July 14, and four birds after August 24. 

• Strangely enough A. J. North (1898, p. 112) wrote (and referring In error to T. incanay ; 

**FreQuents the flats near the mouth of Rook's River, and the shores of Botany Bay during 
October and November." 
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On September 21 the number fell to two, and from then and throughout the ensuing 
summer and autumn either one, two or three birds were present. Generally the number 
was constant for some weeks at a time. One or two birds were noted during the 
winter of 1942, and on October 17 the population jumped to "‘five or six** birds, 
probably due to augmentation by migrants from the north. The birds that remained 
during the winter did not assume breeding plumage. 

Long Reef is the finest of its kind in the vicinity of Sydney and is the only area 
where the species has been consistently observed. The writer and A. R. McGill have 
noted it four times in twenty trips to the reef at Boat Harbour, near Cronulla, over 
the last five years (one to four birds). On February 6, 1943, the writer counted seven 
birds on flats adjacent to the mouth of Cook's River; and Hindwood states that he has 
recorded single birds once each at Curl Curl Lagoon and the Eastlakes Swamp. A 
single bird was recorded at Tom Thumb Lagoon, near Port Kembla, on January 6, 1946, 
by N. W. Chaffer, R. P. Cooper, G. Miller and McGill. 

With the exception of Tom Thumb Lagoon, these areas and other wader habitats 
are frequently visited by observers, and the paucity of records, other than from coastal 
reefs, indicates a strong preference for that habitat in the Sydney area. 

Status on the Hunter River .—Observations and counts of birds were made by the 
author between October 28, 1943, and May 15, 1944, along Throsby Creek, Hunter River. 
The creek, which was selected because of accessibility, is shallow and joins the river 
a few miles from its mouth. Mangroves grow in places; at low tide the water retreats 
to a series of channels, and medial and lateral mudflats are exposed. Here, where 
the creek is bounded by the suburbs of Carrington and Wickham, the area was much 
favoured by waders, the Golden Plover {Pluvialis dominicus) and the Grey-tailed 
Tattler being the dominant species. The Tattlers fed at low tide on the open mudflats 
or amongst shell-covered stones that had been dumped at places along the water*s edge 
as a safeguard against flooding. At high tide the birds assembled in one of two patches 
of bare mangrove stumps, perching a few feet above the water and excellently 
camouflaged against the grey wood. The Plovers, for the most part, fed elsewhere 
but were frequently located at high tide in an adjacent grassy area or with the Tattlers 
on the mangrove debris. 

A specific route, designed to give a complete count of the Tattlers along this 
waterway was covered at fortnightly intervals over the period. As observations were 
not commenced until October 28, the date of arrival of the first birds is not known; 
the maximum spring count was made on November 26, 1943. The population between 
December and February was relatively constant at 16 to 26, then a steady Increase was 
noted up to April 16, 1944. Despite the limited nature of the survey, it was interesting 
to note an increase preceding, and a tapering-off following, these maximum populations. 


The spring and autumn populations were as follows: 


()c.lohf»r 2S 194 .*? .. 

. . . aboil t 12 

March 30, 1944 . 

. 20 


.30 

April 5 . 

. 30 


. 100 

April 16 . 

. 60 


. 35 

April 30 . 

. 34 

March 12, 1944 ... 

. 20 

May 7 . 

. 12 

Martrh ^2 . 

. 14 

May 15 . 

. 1 

In the spring and 

autumn a considerable 

interchange of birds 

appeared to take 


place, there being marked differences in the plumage patterns of flocks noted on 
successive visits. Whether this was due to birds arriving from the south or the more 
probable explanation ,.of an ^Interchange along the river it is diflicult to say. The species 
did not appear to be represented in the vast assemblage that fed at low tide on 
sandbanks in the main river, but without doubt the vast marshy hinterland held a 
population. It is worthy of note that, though only on a limited scale, Throsby Creek 
is a gathering place at migration time and as such is the most southerly area so far 
recorded. 
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Plumage Changes, —Tattlers are amongst the most distinctive of the wading birds, 
although in eclipse plumage it is not considered that the two species, Tringa hrevipes 
and T, incana* could be distinguished in the held (Serventy, 1944). In T. hrevipes at 
this time the upper parts are of a soft even brownish-grey, the breast is pale grey, and 
the throat and abdomen white. The bill is long and dark-coloured; the legs are a 
distinctive yellow. A black line joins the eye and the bill, throwing a whitish eyebrow 
into relief. There is no longitudinal wing stripe and the upper tail is of an even grey 
tone. They are sleek-bodied, and the wings are long and tapering; their height cannot 
be appreciated until viewed alongside such a bird as the common Sharp-tailed Sandpiper. 

In breeding plumage T. hrevipes develops barring on the breast and flanks only; 
T. incana over the breast and abdomen. So far as is known, T. incana is rare in 
eastern Australia (Serventy, 1944). During these observations no birds which could 
have been ascribed to the Wandering Tattler were seen; certainly it may have been 
present In non-breeding plumage, but it is felt that, once development of the breeding 
plumage commenced, any Wandering Tattler would have been readily identifled. For 
similar reasons the observations of Hindwood are assumed as being referable to 
T. hrevipes. 

Towards March faint striations began to appear through the greyish face and 
breast of aome birds. By March 23 ten of fourteen birds observed had light but 
deflned striations through the face, less deflned on the lower throat, and dark edging 
to the feathers of the upper breast and flanks. The black marking between the eye 
and bill appeared more intense than formerly. There was slight variation amongst the 
various individuals. Other birds showed little change from the eclipse plumage. 

On April 5 notes were made on twenty of the thirty birds counted; all showed 
distinct and fairly uniform assumption of breeding plumage. Generally the facial, 
neck, breast and flank markings were more pronounced. A typical bird was described 
thus: Top of head, brownish-grey; whitish flecking on the forehead. Back of head 
and neck, brownish-grey, merging into flecking on the sides of the neck. Back, rump 
and upper tail, grey-brown. Eyebrow, white; distinct dark mark from top of bill to 
eye and darkish line running through eye to side of head, where it merged with 
other colouring. Striping on lower face and side of head. Upper throat, white; intense 
striping on lower throat, and merging into barring of breast feathers. Bafred 
markings well defined on breast and flanks, becoming lighter towards abdomen, which 
was white. Maxilla brownish-black; proximal portion of mandible dull greyish-yellow, 
distal portion brownish-black. 

Of the sixty birds seen on April 16 almost all were in breeding plumage. One bird, 
however, showed no trace of breeding plumage, and in a couple of others the face was 
striped, the throat was white and the upper breast greyish and not barred. The 
majority of the birds complied with this description: Forehead, sides of face, chin and 
throat striped; barred markings pronounced on upper breast and flanks. The chin is 
very lightly striped. Upper parts as before, but with the lower feathers of the back, 
rump, and upper tall coverts narrowly and indistinctly edged white; feathers of outer 
edges of under tail coverts transversely marked. Black mark extended from end of bill 
to eye and threw the eyebrow (white with faint streaking through it) into relief. 
(I do not agree with Hindwood that this eyebrow becomes more white as breeding 
plumage is assumed; I consider rather that blackening above and below makes the 
stripe more prominent.) The eyes were jet black and surrounded by a flne whitish 
orbital ring. 

On April 30 four birds of thirty-four lacked any suggestion %f breeding plumage; 
all others had assumed the plumage described under April 16. Of the four, two were 


♦ For the purposes of the present paper I have followed the Official Checklist of the Birds 
of Australia, Second £3d. (1926) in reifarding these as distinct species. 
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the same shade of grey-brown above as the birds in breeding plumage, but two were 
slightly more brown in colour. Once previously a bird had been noted with this 
brownish wash on the back; it is suggested that these are individual aberrants rather 
than T, incana, which species is regarded as being more grey than T. brevipes (Stickney, 
1948). 

The twelve birds recorded on May 7 and the single bird that remained on May 15 
were in full breeding plumage. 

No birds with the whitish back flecking of the immature were detected during this 
autumn survey. 

General 2fotes. —The Grey-tailed Tattler has several calls, the flight call being 
reminiscent of that of the Golden Plover. It has the same plaintive tone and when 
uttered in full can best be described as *Teeep-peeep-plp-pip-peeep'', although just two 
or three syllables are more frequently used. The species is very vocal in flight. 

The Tattlers usually fed in parties of up to seven on the open mudflat, and singly 
or in pairs when amongst stones, where they could only be discerned with difficulty. 
The species usually fed apart from other waders, apparently due rather to their 
feeding grounds being disliked by the other species than a desire for isolation on the 
part of the Tattlers; they were frequently in company with Silver Gulls {Larue 
novae^hollandiae) and White-faced Herons {Notophoyx novae-hollandiae), but few sand¬ 
pipers and plovers ventured on to these flats. 

The species is for the most part trusting, and on several occasions, by careful 
stalking, it was possible to get within twelve feet of individuals, making the use of the 
16x telescope unnecessary. However, when in larger parties they are more timid. 
This was the case prior to migration; then, too, the birds were restless and flew and 
settled as a flock. Natural enemies were probably few, but on one occasion, when a 
Black-shouldered Kite {Elanus axillaris) appeared, the flock took flight and their 
powerful wings carried them swiftly over the water. They swept up and down stream 
within a few inches of the surface and refused to settle until the Kite moved away. 

The species was found to gorge freely on the small burrowing Semaphore Crab 
{Heloedus cordiformis). The habit was flrst detected on March 23, when a small 
party was observed at the change of tide. Several birds, apparently having finished 
feeding, were seated on the drying mud with eyes half-closed; another was asleep on 
one leg. As I focussed on one of the birds running over the mud its neck was suddenly 
stretched out, its pace quickened, and a small crab, with legs and chelae thrashing, 
was lifted into the air. The crab was held in the tip of the bill, taken to the water's 
edge, where it was shaken vigorously, dropped, shaken, and dropped again. Shortly 
the motions of the crab became less pronounced, and as the bird gulped the morsel 
down it was apparent that most of the limbs had been removed. The performance 
was then repeated, and three birds secured five crabs in as many minutes. Always the 
crabs were taken to the water's edge and washed prior to being eaten. With the 
hunting so good it was understandable why the majority were sleeping. 

Subsequently (April 16) the observations were carried further. On this occasion 
some twenty birds were feeding on a small muddy "island" at low tide. The legs and 
chelae were seen to be removed, not by shaking the crab bodily, but by grasping the 
limbs and shaking until the body flew away, when the bird dashed after the maimed 
crab and repeated the performance with another limb. Sometimes the crab was 
thrown up to three feet when the appendage broke. Four or flve "shakings" seemed 
to be sufficient. The bird did not remove all the legs, some of which could be seen 
as the crab was swallowed. The body casing was definitely not removed. For a time 
I noted the position of dissection of the crabs and then waded across to the flat, to 
where the crabs had been carried. Footmarks of a bird bore evidence of many trips 
to a chosen place, and in three square feet of clear water (half to one inch deep) 
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fourteen chelae and eleven lege were found. The leg remains were of different lengths* 
some being complete; in others only the distal podomere was present. Footprints showed 
where the other members of the party had been feeding, and numerous appendages were 
found scattered throughout the surrounding water. The incoming tide prevented a full 
count of the number of crabs that had been eaten, but it was obviously large. It was 
significant that the majority of appendages found were chelipeds, these being the limbs 
that could do damage to the bird. The birds had apparently swallowed the majority of 
other appendages. 

On this date, too. Tattlers were seen dipping their bills in the mud, apparently 
searching for worms, and one area of flat, which had been turned over by boys in 
search of bait, was very popular. 

The crab-eating habit of the Grey-tailed Tattler was again encountered in Jacquinot 
Bay, New Britain, on April 16, 1946, when a bird in breeding plumage was seen to 
catch and eat a crab in the same way on the shoreline of broken coral. On this 
occasion, too, appendages were collected, but it was not possible to obtain a complete 
crab for identification purposes. 

Conclusion .—It can be stated that the Grey-tailed Tattler occurs in moderate numbers 
during the summer in central coastal New South Wales, but has an irregular 
distribution* Pending further investigation the species can be considered rare south 
of Sydney; its occurrence is, however, probably determined by suitable feeding areas. 
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A SYNOPSIS OF THE HAMMERHEAD SHARKS 
(SPHYRNA), WITH DESCRIPTION OF 
A NEW SPECIES. 

By A. Fraser-Brunnbr. 

British Museum (Natural History). 

(Figures 1~3.) 

While working upon material obtained recently in the Gulf of Aden I found it 
necessary to examine the collection of Hammerhead Sharks in the British Museum 
(Nat. Hist.). The results of this study were somewhat surprising and have necessitated 
the publication of this paper. 

During my work in the field I distinguished three species which I named Sphyma 
zygaena, 8. mokarran and 8. tudes, in accordance with the previously accepted definitions 
of these forms, but it now appears that not one of these names was correctly applied. 
The position can best be made clear by discussing briefiy each of these in turn. 

(a) Sphyrna zygaena. —It has been shown by Springer that under this name two 
quite different species have been confused, and he has proposed the name S. diplana 
for the one having a median Indentation in the snout, short narial grooves, and other 
characters. More recently Bigelow and Schroeder, in their fine monograph of the Sharks 
of the western North Atlantic, have presented a large amount of data upon both species 
which leaves no doubt as to their distinctness and makes comparative work simple. 

The bulk of the material labelled **8, zygaena** in our collection proved to agree 
with the description of *^8. diplana** and so far from being simply an Atlantic species, 
as the American authors seem to have supposed, it appears to be circumtropical. We 
have specimens from Panama, West Indies, Rio Grande, Mediterranean, West Africa^ 
Nigeria, Zanzibar, Seychelles, Aden, Canara, Moluccas, Japan, Formosa, China and 
Honolulu, none of which differs in any important respect from those described by 
Bigelow and Schroeder, 

In one way this is very unfortunate, because the species occurs off Australia, whence 
it was described in 1822 by Griffith as Zygaena lewini. The original descriptlbn is 
almost worthless, but the illustration leaves no doubt that it represents the shark later 
described and figured more accurately by Whitley. Comparison of the latter with our 
material and the American descriptions reveals no essential difference between the 
two forms. 

When describing his 8: diplana. Springer applied the name 8, lewini to a specimen 
taken off California in order to show differences between the two. It must be pointed 
out, however, that some of the minute differences noted may well be due to error. For 
example, in his best description of the species Whitley (1984) makes no mention of 
serrated teeth, and in fact shows them in his illustration as entire. His remark in a 
later work that “the teeth which are entire in the young become finely denticulated** 
is evidently based on observation of larger specimens for the identity of which we 
have no evidence. In fact, the photograph which accompanies his comments shows what 
appears to be a large 8. tudes, in which the teeth would be serratcSI. His statement 
is accompanied also by remarks concerning the alleged lengthening of the narial grooves 
^with age, and proportional differences, which further suggest confusion with other 
species. 

A 
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The Californian specimen discussed by Springer had “heavy, serrated teeth" and 
lacked a median fenestra in the rostral cartilage. This, in my view, rules out the 
possibility that it could have been 8, lewini, for all our specimens have smooth-edged 
teeth and the rostral fenestra is discernible by holding the specimens to the light. 
Incidentally, as far as our material shows, only those species in which the snout has 
no median emargination lack the fenestra {8. tiburo, zygaena and media). 

Whatever the Californian specimen may have been, therefore, it seems necessary 
to regard 8. diplana as a synonym of 8, lewini. 

Of the true 8, zygaena all our material is from the Atlantic, except for one specimen 
from Japan, and it is very likely that it does not occur in the Indian Ocean. 

(ft) 8phyrna mokarran, —It would seem that no separate species to which the name 
8, mokarran is applicable can be recognized. Reference to the original description and 
figure and subsequent literature, together with my notes and sketches made in the 
Gulf of Aden, lead me to the conclusion that 8, mokarran should be considered a 
synonsrm of 8, tudes as defined by Bigelow and Schroeder. In the Gulf of Aden, as 
in the Atlantic, this grows larger than the other species and is well named the Great 
Hammerhead. 

(c) 8phyma tudes. —The specimens which I noted under this name in the field, 
and some of the material labelled thus in the British Museum, prove to be very 
different from 8, tudes as recognized above. Among the specimens originally described 
by Valenciennes were two from the Atlantic and one from Coromandel; it is clear 
that the latter (the head of which he figured) represented the species now under 
consideration, which cannot bear the name tudes because this has been taken, by common 
agreement, to apply to the Atlantic specimens. It appears, therefore, that Valenciennes* 
Coromandel example, some of our Old World material and a number of records in 
the literature should be associated with 8. oceanica German. 

To sum up this discussion: 

(o) Sphyrna diplana Springer, 1940 = 8. lewini (Griflath, 1834). 

(&) 8phyma mokarran (Riippell, 1836) = 8. tudes (Valenciennes, 1822, part), 

(c) 8phyrna tudes (Valenciennes, 1822, part) - 8. oceanica (German, 1913). 

One more point needs to be elucidated before giving a synopsis of the whole genus. 
The specimen described by Fowler, 1941, from Richmond River, New South Wales, as 
8. lewini certainly is not that species. Springer seems to have thought it to be 
8, mokarran, which is considered here to be a synonym of 8. tudes, but although it is 
admittedly closely related it seems to be a different species. This opinion I base partly 
on Fowler’s description and figure (which unfortunately are not in complete agreement), 
but more especially on a specimen in our collection from Clarence River, New South 
Wales, which can be identified with reasonable certainty with Fowler’s example. This 
species requires a new name and is now described. 

8phyrna ligo, sp. nov. (Figure 1.) 

Head moderately expanded laterally, the posterior margin of the expansion much 
shorter than the width behind the nostril. Length of snout contained three and one- 
eighth times in greatest width of head. Front margin of snout doubly convex, a distinct 
median indentation; no distinct notch before nostril. Hind edge of lateral expansion of 
head roughly parallel with front edge, the outer angles posterior to corners of mouth. 
Outer narial groove scarcely developed, inner groove not at all. Eye moderate, its 
diameter equal to its distance from nostril. Length of head, measured to upper end of 
last gill-opening, contained three times in length of shark measured to caudal pit. 
Pectoral fin commencing a little anterior to fourth gill-slit, the length of its base four 
and a quarter in length of head, its front margin more than twice as long as its base, 
four times as long as its hind margin, one and three-quarter times as long as its distal 
margin, which is concave. 
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Fi^rure 1. Rphyrna ligo, sp. nov. Holotype. 
c, lower teeth. 


a, ventral view of head; h, upper, and 
A. Fraser-Brunner del. 


First dorsal fin commencing well behind axil of pectoral, but not as far back as 
hind angle. •Base of dorsal fin contained three and a quarter times in length of head, 
one and a third times as long as pectoral base; front margin of fin curved, about 
one and a quarter times as long as that of the pectoral, its tip broadly rounded, its 
distal margin deeply concave, forming pointed hind lobe with hind margin, which is 
one-third length of base of the fin. Distance from axil of pectoral to axil of pelvic 
somewhat less than distance from tip of snout to origin of pectoral. Base of pelvic 
about equal to that of pectoral, shorter than its front margin and twice as long as its 
hind margin; distal margin slightly concave. Distance from axil of pelvic to origin 
of anal twice length of anal fin, which is a little shorter than that of the pectoral. Front 
margin of anal fin a little longer, hind margin a little shorter, than the base; distal 
margin concave; posterior pointed lobe reaching half-way from base of fin to caudal 
pit. Base of second dorsal fin a little longer than that of anal, commencing somewhat 
farther back; its front margin much longer than its hind margin; distal margin deeply 
concave; posterior pointed lobe reaching half-way from base of fin to caudal pit. 

Caudal fin (measured from caudal pit to tip) equal to distance from tip of snout 
to posterior angle of pectoral, or two and a third times in length of body; lower lobe 
shorter than pectoral. 

Teeth at sides of both jaws oblique, outer edges forming deep notch; lower cusps 
somewhat larger and more erect; four or five smaller erect teeth in middle of each jaw. 

Underside of head with mucous pores arranged in patches as shown in the figure. 

Described from the holotype, a specimen 325 mm. from tip of snout to caudal pit, 
from Clarence River, New South Wales. 

Closely related to 8. tudesy from which it differs in having the eyes somewhat farther 
from the nostrils, the mouth farther forward, first dorsal fin more posterior, and the 
relationship of the second dorsal and anal different. 

The head is reminiscent of a Dutch hoe rather than a hammer, hence the name 
(Lat. ligOf a hoe). 

The Sphyrnidae seem to differ from the Carcharhinidae mainly in the lateral 
expansion of the head, and the evolution of this curious development is illustrated 
quite well among the known species, as will be seen by reference to Figure 2 and the key. 

The least aberrant form is 8. tiburo, having the head coihparatively little 
expanded, the snout evenly rounded and no extended narial grooves; related to this is 
8, media, in which the head is much wider. From this point we must recognize a 
divergence. On one hand is 8. zygaena, in which the head is more greatly expanded, 
with a consequent drawing out of the hkrial apparatus, as it were. On the inner side 
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Figure 2. Lower view of heads of Hammerhead Sharks. Where narial grooves are present 
they are shown, for clarity, a little more ventral than they actually are. 

A. Praser-Brunner del. 

Of the nostril, extending towards the middle of the snout, is the “inner narial groove”, 
longer in this than in any other species. On the outer side a slight extension of the 
nasal opening shows the beginning of an “outer narial groove”. But in this form the 
profile of the snout retains its original rounded form. 

Along another line from 8. tiburo we find a more gradual widening of the head, at 
first without extended inner grooves (8. ligo, tudes, corona), then with the grooves 
distinct (higelowi, oceanica, letoini), and in all these there is a distinct emargination 
in the middle of the profile of the snout. 

In 8. letoini there is the beginning of an external narial groove, and from this form 
we can derive, by a rather sudden Jump, the extraordinary 8, blochii, in which the 
lateral expansion carries the eye far from the nostril, with a consequent extension of 
the outer narial groove that is far greater than that of the inner one. It will be 
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obTlous by a comparison of the figures given that without the extension of the outer 
narial region the head of 8. hlochii would be almost exactly like that of letoini; the 
two also resemble each other in the proportions of the fins, and especially in the 
second dorsal point reaching farther back than in the rest. 



G. P. Whitley del. 


If subgenera are to be recognized in this group, they can best express the relation¬ 
ship if applied to 8. zygaena (Sphyrna)^ to the tihuro-media group (Renicepa), to the 
Ugo-lewini complex (Platysgualus) , and to 8. blochii (Euaphyra), 


Key to the Species of Sphyrna. 

I. Outer narial grooves not extensive; eye not more than twice its diameter from the nostril. 

A. Inner narial groove extending more than half-way to middle of snout (total narial 
length contained one and a half times or less in internarial width). Front of snout, 
viewed from above, convex, without median indentation; no median fenestra in rostral 
cartilage. Base of anal fin much shorter than that of pectoral, about equal to base 
of second dorsal (Sphyma Haflnesque, 1810). 

Anterior edge of second dorsal shorter than its posterior pointed lobe, which reaches 
half-way from base of fin to caudal pit. First dorsal and pectoral fins 
subequal .. 1. zygaena, 

B. Inner narial grooves, when present, extending less than half-way to middle of snout 
(total narial length contained twice or more in internarial space). Base of anal fin 
at least as long as that of pectoral. 

1. Inward extension of narial groove inconspicuous or absent. 

a. Front margin of snout convex, without median indentation; rostral cartilage 
without median fenestra. Origin of first dorsal fin above hind angle of pectoral. 
First dorsal and pectoral fins subequal. Base of second dorsal much shorter 
than that of anal (Reniceps Gill, 1862). 

I. Head shovel-shaped, the length of snout contained much less than three times 
in greatest width of head. Hind angles of lateral expansion of head posterior 
to corners of mouth. Anterior edge of second dorsal longer than hind lobe, 
which reaches two-thirds distance from base of fin to caudal pit .... 2. tiburo. 

II. Head broader, length of snout contained three times or more in width of 

head. Front and hind margins of lateral expansions of head converging, the 
hind angles anterior to comers of mouth. Anterior edge of second dorsal fin 
about as long as the hind lobe . 3. media, 

b. Front margin of snout double-convex, a distinct median indentation; rostral 
cartilage with median fenestra.* First dorsal fin much larger than pectoral, its 
origrin anterior to hind angle of pectoral {Platysqualus Swainson, 1839). 

i. Hind angle of lateral expansion of head posterior to comers of mouth. Eye 
distant from nostril by at least its own diameter. First donsal fin commencing 
well behind axil of pectoral. Base of second dorsal a little longer than that of 
anal, but somewhat behind it Base of anal a little shorter than that of 
pectoral. Pointed hind lobe of second dorsal reaching half-way from base of 
fin to caudal pit . 4. ligo. 


* Not verified in S. corona. 
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ii. Hind imgle of lateral exi>an8ion of head anterior to corners of mouth. 

a. Front and hind margins of lateral expansions of head roughly parallel. 
Eye distant from nostril by less than its own diameter. First dorsal fin 
commencing above axil of pectoral. Base of second dorsal a little shorter 
than that of anal, ending above it Base of anal somewhat longer than 

that of pectoral . 6. tudea. 

0, Front and hind margins of lateral expansions of head converging, head 
roughly oval. Eye distant from nostril by more than its own diameter. 
Base of second dorsal less than half length of that of anal. Base of anal 

twice length of that of pectoral . 6. corona. 

2. Inward extension of narial groove distinct, deep, extending less than half-way to 
middle of snout. Front profile of snout double-convex, a distinct median indentation 
present. 

o. Front and hind margins of lateral expansions of head converging, the hind 
angles far in advance of corners of mouth. Eye small, distant from nostril 
by about its own diameter. First dorsal originating somewhat behind axil of 
pectoral; these fins subequal. Base of second dorsal fin half (or less) length 
of that of anal, ending above it. Base of anal fin much longer than that of 
pectoral. Anterior edge of second dorsal as long as, or longer than, hind lobe, 
the point of which reaches two-thirds of the way from fin base to caudal 

pit . 7. higelowi. 

6. Front and hind margins of lateral expansions of head roughly parallel, the hind 
angles posterior to corners of mouth. First dorsal fin much larger than pectoral. 
Base of second dorsal fin much shorter than that of anal, which equals pectoral 
base. 

I. Bye small, distant from nostril by twice its diameter or more. Length of snout 
contained three times in greatest width of head. First dorsal origin above 
axil of pectoral. F^ont edge of second dorsal shorter than the posterior lobe, 
the point of which reaches two-thirds of the distance from fin base to 

caudal pit . 8. oceanica. 

11. Eye larger, distant from nostril by its own diameter or less. Length of snout 
contained about four times in width of head. First dorsal origin somewhat 
behind axil of pectoral. Front edge of second dorsal fin shorter than hind 

lobe, the point of which reaches nearly to caudal pit . 9. lewini. 

II. Outer narial grooves greatly extended along much produced lateral expansions of head, the 
eye distant from the nostril by many times its diameter {Eusphyra Gill, 18C2). Head 
otherwise much like that of Sf. lewini. First dor.sal fin much larger than pectoral, Its 
origin somewhat behind axil of pectoral. Base of second dorsal much shorter than that of 
anal, ending behind it; front margin of fin about equal to hind lobe, point of which reaches 
nearly to caudal pit. Base of anal equal to that of pectoral . 10. btochii. 

The species thus defined are listed below, with such references to literature as will 
help to clarify their status; but it has not proved possible for me to determine the true 
identity of many of the Old World records, a task which must be left for a later 
occasion. 

1. Sphyrna zygaena (Linnaeus, 1768). 

For synonymy and references see Bigelow and Schroeder, 1948, Mem. Sears Found. Mar. 
Res. no. 1, pt. 1, p. 436, fig. 86. 

Hab.—Coasts of Atlantic Ocean; Mediterranean; eastern Pacific Ocean; Japan. 

2. Sphyma tihuro (Linnaeus, 1768). 

For Bynon 3 rmy and references see Bigelow and Schroeder, 1948, loc. cit. 

Hah. —Coasts of Atlantic Ocean; eastern Pacific Ocean. 

3. Sphyrna media Springer, 1940. 

Sphyrna media Springer, 1940, Stanford Ichth. Bull, i, no. 6, p. 162, fig. 3. 

Hah. —^Pacific coast of Mexico and Panama. 

4. Sphyrna ligo, sp. nov. (p. 214). 

Sphyrna lewini Fowler, 1941, Bull. U.S. Nat. Mus., 100, xiii, p. 216, fig. 9 (not of Griffith). 
Hah. —New South Wales. 
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5. Sphyrna tudes (Valenciennes, 1822). 

Zygaena tudes Valenciennes, 1822, Mem. Mus. Hist. nat. Paris, p. 225 (part.). 

Zygaena mokarran Rtippell, 1835, Neue Wirbeltb. Flsche, p. 66, pi. xvii, fig. 3. 

Zygaena dissimilis Murray, 1887, Journ. Bomb. Soc., ii, p. 103 and pi. 

Sphyma mokarran Fowler, 1941, Bull. U.S. Nat. Mus., 100, xiii, p. 214 (Indo>Pacific 
references). 

Sphyrna tudes Fowler, 1941, loc. cit,, p. 213 (Indo-Pacific references); Bigelow and 
Schroeder, 1948, Mem. Sears Found. Mar. Res., no. 1, pt. 1, p, 428, figs. 83-84. 

Hah. —Clrcumtropical. 


6. Sphyrna corona Springer, 1940. 

Sphyrna corona Springer, 1940, Stanford Ichth. Bull., i, no. 5, p. 163, fig. 4. 
Hah. —Panama. 


7. Sphyrna higelowi Springer, 1944. 

Sphyrna higelowi Springer, 1944, J. Wash. Acad. Sci., xxxiv, p. 274, ill.; Bigelow and 
Schroeder, 1948, Mem. Sears Found. Mar. Res., 1, pt. 1, p. 410, figs. 79-80. 

Hah .—^Atlantic coasts of South America (specimens from British Guiana in Brit. 
Mus.). 


8. Sphyrna oceanica German, 1913. 

Zygaena tudes Valenciennes 1822, Mem. Mus. Hist. nat. Paris, p. 225 (part.), pi. 12, 
fig. 1; Gttnther, 1870, Cat. Fish. Brit. Mus., viii, p. 382 (part.) \ Day, 1878, Fishes 
of India, pt. 4, p. 720, pi. 188, fig. 4; and later authors (part.). 

Cestracion oceanica German, 1913, Mem. Mus. Comp. Zool., xxxvi, p. 158. 

Sphyrna tudes Fowler, 1941, Bull. U.S. Nat, Mus., 100, xiii, p. 213 (Indo-Pacific references 
part.). 

Hah. —Indo-Pacific (specimens from Gulf of Aden, Sumatra and Marquesas Is. in 
Brit. Mus.). 


9. Sphyrna lewini (Griflath, 1834). 

Zygaena lewini Grifllth, 1834, Animal Kingdom Cuv., x, p. 640, pi. 50. 

Sphyrna lewini Whitley, 1934, Mem. Queensl. Mus., x, pt. 4, p. 192, pi. xxviii. 

Sphyrna zygaena Fowler, 1941, Bull. U.S. Nat. Mus., 100, xiii, p. 217 (Indo-Pacific 
references). 

Sphyrna diplana Springer, 1940, Proc. Florida Acad. Sci., v, p. 46, figs. 1, 2; Bigelow 
and Schroeder, 1948, Mem. Sears Found. Mar. Res., 1, pt. 1, p. 415, fig. 81 (Atlantic 
references). 

Sphyrna lewini Whitley, 1948, Austr. Zool., xi, p. 262, pi. xxiv, and figs. 3-4; 1949, Austr. 
Mus. Mag., ix, p. 345. 

Hah. —Circumtropical. 


10. Sphyrna blochii (Cuvier, 1817). 

Zygaena hlochii Cuvier, 1817, Regne Anim., ii, p. 127. 

Zygaena platycephalus Van Hasselt, 1823, Algem. Konst. Letterb. 

Zygaena laticeps Cantor, 1837, Quart. Med. J. Calcutta, p. 316, pis. 1-3. 

Sphyrna hlochii Fowler, 1941, Bull. U.S. Nat. Mus., 100, xiii, p. 221 (full references). 
Hah. —Indo-Pacific. 



TRILOBITES FROM THE SILURIAN OF NEW SOUTH 
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(Plates xv-xvi.) 

In this paper three new species of trilobites are described from a Lower Silurian 
horizon at Borenore, near Orange, New South Wales, as Encrinurus borenorenais, 
Phacops macdonaldi and Dicranogmua bartonensis. The genus Wncrinurua Emmrich, 
1844, is discussed and it is considered that the genus Cryptonymua Eichwald, 1825, 
is an abandoned name and cannot be used outside certain limits. Reference is made 
to the recorded Australian species of the family Lichidae and their geological age. 

The fossil material was originally found and forwarded to the Australian Museum 
by Mr. George McDonald, of “Rosyth**, Borenore, on whose property the new horizon 
of fossils is situated. The author visited the locality later and collected additional 
specimens of all the described species. My thanks are due to Mr. McDonald for his 
assistance and interest, which have made possible the preparation of this paper. 1 am 
also indebted to Mr. F. Booker and Mr. L. Hall, of the Geological Survey of New South 
Wales, for assistance in determining the geological succession of the area. 

The trilobite remains are not well preserved and in not one instance was a complete 
specimen collected. Conditions for their preservation must have been most unfavourable, 
and it appears as if the trilobites were transported some distance before burial, as the 
fragmentary remains are found closely packed together in definite zones. The specimens 
are represented by numerous head-shields and pygidia but, although an intensive search 
was made, no thoracic segments were found. 

Stratiobaphical Notes. 

The fossil beds are exposed on Portion 292, Parish of Barton, County Ashburnham. 
They are Lower Silurian in age and the sequence consists of limestones, shales, and 
dacitic tuffs. The basal limestone in the area is richly fossiliferous and contains an 
abundant coral fauna in which the genus Halyaites predominates. Overlying this 
coralline limestone is approximately 190 feet of non-fossiliferous shales, while overlying 
this again is a thin band of ferruginous shales, a small exposure of which contained a 
trilobite fauna consisting mainly of the genera Encrinuriia, Phacops and isolated 
fragmentary remains of the family Lichidae. Very occasional brachiopods and corals 
are also found in this horizon. 

At the top of the sequence of rocks in this area is a crinoidal limestone, approxi¬ 
mately 380 feet in thickness, in which the genus Halysitea has not been found. 

The geological sequence is as follows: 


Thickness 

Liithology. in feet. 

Crinoidal limestone .380 

Dacitic tuff.130 

Shales and tuffs.380 

Ferruginous shale with trilobites. 20 

Shales . 190 

Coralline limestone with Halysitea 260 
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These Silurian rocks are the northerly extensions of the horizons tabulated by 
Sussmilch (1906» pi. xviii) and Sussmilch and Jensen (1909, p. 169). 

Sussmilch (1906, pp. 131-2) recorded a coralline limestone about twenty feet in 
thickness outcropping close to the junction of Spring and Gap Creeks. It was traced 
to the north-west for a short distance towards the junction of Spring and Quarry 
Creeks. In this coralline limestone the corals are completely silicified and are beautifully 
preserved. It contains a most characteristic coral fauna in which the genus Halysites 
is abundant, being represented by six species. 

A second limestone horizon was mapped by Sussmilch about four miles to the 
north-east of the coralline limestone in portions 156, 196, 180, 136, Parish of Barton. 
This limestone horizon, referred to by Sussmilch as a crinoidal limestone, attains a 
thickness of at least 400 feet and is built up mainly of crinoid stems and brachiopods 
with a fair proportion of corals. Three species of trilobites are recorded from this 
limestone: Bronteus, sp. indet.; Calymene, sp. indet.; and Encrinurus ?, sp. indet. 

No additional information was published in regard to the Silurian rocks of this area 
by Sussmilch and Jensen in 1909, with the exception of a revised list of Silurian 
fossils. In this list the genus Encrinurus, doubtfully recorded from the crinoidal lime¬ 
stone by Sussmilch in 1906, was omitted. 

The two limestone horizons outcropping on portion 292 at Borenore can be correlated 
with those* recorded by Sussmilch from the vicinity of Gap and Spring Creeks and at 
Oakey Creek, in the country west of the Canobolas. 

In both areas the coralline limestone beds, although varying a great deal in 
thickness are characterized by possessing a rich Halysites fauna and must represent 
the one horizon. At Borenore the basal bed of the sequence is the coralline limestone 
with overlying dacitic tuffs, at the top of which is found the ferruginous shale 
containing Encrinurus and Phacops in abundance. Sussmilch did not apparently find 
this particular trilobite horizon in the area west of the Canobolas and not a great 
distance south of its occurrence at portion 292, Borenore. He did record a thin band 
of red shales, about forty feet in thickness, in the succession of strata along Oakey 
Creek in portions 249, 136, etc,, but this bed overlies the crinoidal limestone and is 
apparently unfossiliferous. 

Further field work is necessary in this area before any definite correlations oan 
be made between the complete sequence of rocks on portion 292 and those recorded and 
mapped by Sussmilch. There are discrepancies in the two successions, although the 
distance between the two areas is only between four and six miles. 

The trilobite and coral fauna found in these rocks indicates a Lower Silurian age. 
The only published record of Halysites in the Yass district is H. pycnoblastoides Eth., 
from the Bango Series of the Lower Silurian, the type locality of this species being the 
coralline limestone at Spring Creek, portion 221, Parish Barton. In recent years it 
has been found that Halysites is not an uncommon genus in the Bango Series and this 
occurrence can be correlated with the Halysites horizon at Borenore. The Bango Series 
is below the Hume Series in the Yass area, in which is found a rich trilobite fauna 
in the Lower, Middle and Upper Trilobite Beds. Above the Middle Trilobite Bed is 
the Monograptus Bed, the fauna of which indicates in the English Silurian sequence 
an age equivalent to the top of the Wenlock and the base of the Lower Ludlow. The 
complete Hume Series is considered by Ida Brown (1941, p. 335) to be of Upper 
Silurian age. 


Notes on the Genus Encbinxjrub 

After a most comprehensive examination of the family EncriniMridae, Cowper Reed 
(1928, p. 61) came to the conclusion that it contained the genera Ectenonotus, 
Encrinurella, Cyl>ele, Dindymene, Encrinurus and Cyheloides, These genera have 
distinctive features, with the exception of Encrinurus, where there has been some 
controversy regarding the limits of it« generic characters. 

B 
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It is pointed out by Reed that the genus Encrinurus as instituted by Emmrich 
(1844, p. 16) would restrict to that genus those species having '‘the genal angles of the 
head produced into spines, the pygidium with a many-jolnted axis terminating in a 
long caudal spine or blunt point, with 9-10 pleurae”. 

The generic name Cryptonymus of Eichwald (1840, p. 71) was re-introduced by 
Vogdes (1907, p. 63) to include those species of Encrinurus in which the genal angles 
of the head are not produced into spines after the type of E. variolaris Brongn. His 
diagnosis of the genus is “Head shield semi-circular; genal angles rounded, not produced 
into spines. Glabella gibbous and overhanging, with obscure furrows. Eyes prominent, 
smooth. Thorax with eleven segments; pleurae without grooves, notched at ends. 
Pygidium triangular; convex and rounded at the end, with 9-16 (axial) joints and 
few pleurae (seven or more).” 

The main points of difference, therefore, between Cryptonymus and Encrinurus are 
the character of the genal angles and the termination of the pygidium. Vogdes also 
defined the characters of Encrinurus as including 18-23-30 joints in the axis of the 
pygidium, the centre of which is marked by a single row of nodes. 

This division into the above two groups was not generally accepted by later workers. 
Weller (1907, p. 157) defined the genus Encrinurus in such a way that it included 
species with or without genal spines, and he made no reference to the nodular 
arrangement found on the pygidium. 

The genus Cryptonymus has been referred to a great deal as far as the Silurian 
trilobites of Australia are concerned. Mitchell (1924, p. 46) introduced the genus 
to include several known species of Encrinurus and a number of his new species. In 
his previous paper on the family Encrinuridae, written in collaboration with Etheridge 
(1915, p. 646), the genus Cryptonymus was not mentioned. 

In 1924 Mitchell proposed that the generic characters of Encrinurus should remain 
as already recognized, that is, the genal angles could be produced into spines or else 
rounded. He thought, however, that the genus Cryptonymus should be recognized on 
pygidial characteristics. The genus would have a head-shield and thorax similar to 
EncrinuruSy but its separation from that genus would depend on the presence of 
continuous axial rings on the pygidium. The species with interrupted or discontinuous 
axial rings would form the genus Encrinurus, 

It was pointed out by Reed that this method of classification is doubtfully of any 
value, as it is more than possible that the non-continuity of the axial rings on the pygidia 
is of a secondary nature. In some Ordovician species, Reed states, the axial rings 
consist of both continuous and non-continuous types. However, Reed (1928, p. 66) 
uses this character to some extent in determining groups within the species of 
Encrinurus. 

Etheridge and Mitchell (1915, p. 666) have pointed out that within certain species 
of Encrinurus the axial rings are continuous on testiferous specimens while they are 
discontinuous and median spaces are developed when the test is not preserved. 
Unfortunately almost all the specimens of Encrinurus found in Australian Silurian 
rocks are non-testiferous and rarely is one found in which the test is preserved. After 
an examination of a good deal of material the continuous or discontinuous nature of 
the axial rings of the pygidium together with the ornamentation of the axis by nodes 
appears to be a constant specific feature. 

The possession of both types is a feature well developed in specimens of 
E. borenorensisy and on well-preserved but non-testiferous examples the axial rings 
consist of both continuous and broken ones with a median flattened space on which 
tubercles or nodes may be present or absent. The first six anterior axial rings are 
continuous and ornamented with tubercles. The seventh and eighth are discontinuous, 
the median spaces being ornamented by single nodes. On the ninth and tenth the 
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median spaces are smooth. The eleventh and twelfth are more or less continuous 
with a single central node. The following three are discontinuous with smooth median 
spaces with the sixteenth and seventeenth complete and a single central node. The 
eighteenth is incomplete, while the remaining four small axial rings are complete. 

The possession of both types of axial rings on the pygidia of E. borenorenais is 
additional evidence in support of Reed’s contention that the character of these is of 
insufficient importance to be used as a generic distinction. It seems better, therefore, 
to follow the example of authors who have discarded the genus Cryptonymua in favour 
of Encrinurus. The distinguishing features which have separated the two genera are 
not constant or distinctive enough to be of generic importance. The genus Encrinurua 
is one in which we have to accept a considerable amount of variation amongst the 
many species referred to it. As it stands, the genus is well defined and the species 
it contains form an easily recognized and compact group. 

Of still greater importance, however, is the fact that Cryptonymua, according to 
the rules of nomenclature, must be considered as an abandoned name. Some authors 
have recognized this fact, while others are of the opinion that the name can still be used. 
Eichwald (1825, p. 44) instituted this genus to include eight species of trilobites, all 
of which are now classed as Asaphus or lllaenus. Vogdes (1907, p. 62) is of the opinion 
that the genus Cryptonymua should stand under the strict rule of priority for at least 
such specidiB as Encrinurua punctatua or E. variolaria. This, however, cannot be the 
case. Not one of the species originally included in the genus Cryptonymua of 1825 
can be referred to the family Encrinuridae and it was not until fifteen years later that 
Eichwald (1840, p. 71) Included C, punctatua and U. variolaria in the genus. Vogdes 
points out that Eichwald was correct in re-introducing his abandoned name in 1840, 
as he originally only pointed out his generic types without giving a generic description. 
I am of the opinion that the genus Cryptonymua can be used only for any of the 
original eight species, and the species Cryptonymua punctatua and C. variolaria, intro¬ 
duced later in 1840, must therefore each be placed as a synonym, Cryptonymua (non 
Cryptonymua, 1825) of Encrinurua Emmrich, 1844. 

Salter (1866, p. 168) used the genus Cryptonymua with Aaaphua expanaua as a 
typical species, while Woodward (1877, p. 26) placed Cryptonymua as a sub-genus of 
Aaaphua, giving A. acutalis Salter as an example. * 

There has been a considerable amount of discussion over the status of the genus 
Cromua. Some authors have accepted Barrande’s (1852, p. 821) definition of its 
characters as being of generic value, while others have referred to it as a synonym 
of Encrinurua. 

Etheridge and Mitchell (1915, p. 648) failed to see how the two genera could be 
united. They enumerated the characters of Cromua as follows: ‘'The glabella bears 
four pairs of distinct lateral furrows, the hypostome lacks the forward prolongation 
of that of Encrinurua; the eyes are sessile, poorly developed and, so far as known, 
there are but ten segments in the thorax against eleven in that of Encrinurua 

These two authors in describing the Encrinuridae of Australia stated that only 
species of Encrinurua were represented, thereby intimating that lateral glabella furrows 
are not developed on the Australian specimens of Encrinurua. However, Mitchell 
(1924, p. 51) in describing Encrinurua frontalia mentions the presence of pseudoglabella 
furrows, while in the same paper he refers to five pairs of glabella furrows, “if such 
they may be called”, on the glabella of Cryptonymua robuatua. 

On a few well-preserved specimens of Encrinurua borenorenaia there are developed 
grooves which in my opinion must be referred to as lateral glabella furrows. These are 
four In number, the posterior two extending right across the glabella, while the 
remaining anterior two are much reduced, being little better than notches in the sides 
of the glabella. The presence of furrows is shown to better advantage on impressiona 
where definite ridges mark their posit^n. The glabella lobes are four in number, the 
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basal one being small, the others enlarged, swollen, and separated by deep glabella 
farrows. These are very distinct from the tubercles of the glabella and appear to have 
no association with them. 

It is interesting to note, however, that on the inner margin of the fixed cheeks 
there are developed four to five enlarged tubercles which project into the dorsal 
furrows. These, although much smaller in size than the lateral lobes, appear to 
correspond to them to some extent, and the significance of these in relation to the 
origin of the glabella lobes must be of interest. 

As a distinctive generic feature it appears as if the absence or presence of lateral 
glabella furrows is not a good one as far as the genera Cromus and Encrinurus are 
concerned. The other distinguishing features of Cromus are not of generic importance, 
and Etheridge and Mitchell, strong advocates of the separation of the two genera, admit 
that in general features both genera agree as far as thoracic segments, test-ornamenta¬ 
tion, outline of the pygidium, etc., are concerned. 

It is considered, therefore, that Reed, Raymond and other authors are correct in 
placing Cromus as a synonym of Encrinurus. Reed (1928, p. 66) came to the conclusion 
that even with the head-shield and pygidial characters taken into consideration it was 
most difficult to decide upon a natural and satisfactory classification of sub-division of 
the various species of Encrinurus sens. ext. 

He recognized six sub-divisions, which were defined on morphological features and 
which also possess a certain phylogenetic significance. No attempt was made to introduce 
any new nomenclature, as Reed considered the groups did not even warrant sub-generic 
status and they were put forward simply as a suggested grouping. 

The species described in this paper as E. borenorensis is not assigned readily to 
any one of these groups. The possession of complete and incomplete axial rings on the 
pygidium suggests certain groups but other diagnostic characters prevent a definite 
reference to any single group. 

Geological Range of Encrinurus in Aitstkalia. 

It is generally accepted that members of the genus Encrinurus came into existence 
In the Ordovician and became extinct at the close of the Silurian. The Australian 
species of the genus have so far been recorded only from Silurian rocks in New South 
Wales, Tasmania and Victoria. 

In the Yass-Bowning district of New South Wales all the species of Encrinurus, 
with two exceptions, have been recorded from the Middle or Lower Trilobite Beds In 
the Hume Series and are below the Monograptus Horizon. The two exceptions are 
E. rothwellae Eth. and Mit. and E. incertus (Mit.), which occur in the Upper Trilobite 
Bed immediately overlying the Monograptus Horizon. These deposits are Upper 
Silurian in age and with them have been correlated the beds at Yarralumla and the 
Back Creek beds of the Tarlo River, in which the genus has also been collected. 

At Quidong, near Bombala, New South Wales, a locality also referred to as Delegate, 
fragmentary remains of Encrinurus have been collected from shales associated with 
limestone. The limestone contains a coral fauna, including Hercophyllum shearshyi, 
and is considered to be identical in age with the Yass beds. 

The shales at Borenore, near Orange, which contain an abundance of E. horenorensis, 
as mentioned before in this paper, immediately overlie a limestone horizon with a rich 
assemblage of species of Halysites. Although this genus is well known from the Lower 
Devonian, it is more typically a Silurian coral. In Australia JS. chillagoensis Eth. is 
recorded from Chillagoe in Queensland in a limestone originally thought to be Silurian 
in age. In a recent paper, Hill (1943, p. 58) thinks it possible that Lower and Middle 
Devonian may be represented in the Chillagoe limestone belt. However, as pointed 
out earlier in this paper, Halysites pycnoblastoides Eth., with other associated, 
unrecorded species of the genus, from the Bango Series at Yass, New South Wales, is 
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definitely of L»ower Silurian age. The type locality of this species is at Spring Creek, 
Parish Barton, in a coralline limestone which has been correlated with the Halyaitea 
limestone at Borenore. There seems to be little doubt that the genus Halysites in 
New South Wales, as far as our present knowledge is concerned, is restricted to the 
Silurian. The overlying shales at Borenore containing Encrinurus would also be of 
the same age. 

In Victoria one species, Encrinurus {Cromus) spryi, was described by Chapman 
(1911, p. 297) from the Melbournian Series of the Silurian. Although Etheridge and 
Mitchell (1915, p. 653) stated that this specimen was possibly not an Encrinurus as 
understood by them, it had previously been examined by Mitchell and identified as 
E. mitchelli. It thus would no doubt fall into the genus Encrinurus sens. ext. The 
age of the Melbournian beds has recently been placed as the equivalent of the Lower 
Ludlow. 

The specimens of Encrinurus from Tasmania have been collected from localities 
where the beds are supposedly of Silurian age, but so far little information is available 
regarding their exact geological position. In a recent paper, Gill (1948, p. 68), in 
recording Encrinurus {Cryptonymus) silverdalensis Eth. and Mit. from strata of the 
Eldon Group on the Lyell Highway, near Queenstown, Tasmania, raised a doubt whether 
Encrinurus is an absolute index of Silurian age. It is still largely an open question, 
however, whether the species of Encrinurus at this locality were collected from Silurian 
or Devonian rocks. 

Notes on the Family Lichidae Corda, 1847, in Australia. 

Representatives of the family Lichidae are comparatively rare in Australian rocks 
and in most instances only fragmentary material has been dealt with. Two specimens 
of incomplete cranidla and a fragment of a pygidium belonging to this family were 
collected from the Lower Silurian trilobite horizon at Borenore. 

One of these, an incomplete cranidium, reveals some affinities with the genus 
Dicranogmus of Corda, and is described in this paper as D. hartonensis. The remaining 
material is indeterminate. 

Etheridge and Mitchell (1917, p. 503) revised the then only two described species 
of the Lichidae from Australia, Lichas australis McCoy (1876, p. 18) and Lichas palmata 
var. sinuata Ratte (1886, p. 1065, and 1887, p. 96). Etheridge and Mitchell referred 
Lichas australis to the genus Acanthopyge of Corda. Gill (1939, p. 140) when adding 
to the description of the species made no reference to this change in nomenclature, 
the species being left in the genus Lichas. 

Gtirich (1901, p. 527) proposed the name Euarges for forms after the type of Lichas 
haueri Barrande from Bohemia. McCoy had already stressed the relationship of Lichas 
australis with L. haueri, although Gill, after an examination of some better material, 
was able to determine distinctive points of difference between the two species. Phleger 
(1936, p. 610) places Australia in the range of the genus Euarges, apparently recognizing 
L. australis as a species of that genus. 

It is interesting to note that Euarges australis (McCoy) is now considered by Gill 
(1945, p. 184) to be of Lower Devonian age and not Silurian, as thought originally. 
He lists the localities from which E. australis has been collected—“junction of Woori- 
Yallock and Yarra (Stewart’s Station)” and “Syme’s Quarry, Killara”—as being of 
Lower Devonian (Yeringian) age. 

Etheridge and Mitchell (1917, p. 504) referred Lichas palmata var. sinuata Ratte 
to the genus Corydocephalus of Corda, 1847. Only the pygidium p| this species has 
been described, but an examination of some fragments of the glabella supports its 
reference to the genus Corydocephalus or, as it is now recognized by Phleger and 
Warburg, Trochurus of Bey rich, 1845. A small fragment of the glabella of Trochurus 
palmata var. sinuata Ratte shows the characteristic median depressed area immediately 
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anterior to the occipital ring, with a single prominent tubercle situated at each side. 
No complete glabella lobes are preserved on this fragmentary specimen, but the furrows 
present are wide and deep. The occipital ring is arched. 

This species was collected from a limestone near the Wellington Caves, New South 
Wales, originally thought to be of doubtful Upper Silurian age, but now known to be 
of Lower Devonian age. 

Another reference to the family Llchidae in Australian rocks is that of Gttrich 
(1901, p. 532), when he described Craspedarges wilcanniae from Upper Devonian rocks 
at White Cliffs, New South Wales. 

An Incomplete and badly preserved specimen from Rock Flat Creek, New South 
Wales, was recorded by De Koninck as having relationships with Lichds palmata 
Barrande. This specimen was destroyed in the Garden Palace fire of 1882, and although 
Etheridge and Mitchell (1917, p. 504) state that it may belong to T. palmata var. 
sinuata (Ratte), it would be far better to ignore any reference to this specimen in the 
future. De Koninck did not give any description or figure of the single specimen. 

Descriptions op Species. 

Order OPISTHOPARIA. 

Family LICHIDAB Corda. 

Genus DICRANOGMUS Corda, 1847. 

[Genotype, Dicranogmus simplex (Barande, 1846).] 

Dicranogmua bartonensis, sp. nov. 

(Plate xvi, figure 8.) 

Holotype, P.42932, Australian Museum collection. 

Specific Characters. —Glabella wider than long, rather narrowly rounded and convex 
in front, fiattened posteriorly; curving steeply downwards anteriorly. Median lobe 
about 8 mm. in length, slightly more than twice as long as wide; projecting beyond 
bicomposite lobes. Lateral margins almost parallel, with a slight widening anteriorly; 
antero-lateral extremities pointed. Median lobe strongly curved downwards in front 
from the inner extremities of the bicomposite lobes; from this point the lateral margins 
are parallel with the median lobe curving gradually posteriorly. Convexity from side 
to side fairly strong and uniform. Bicomposite lobes elongated, somewhat wedge-shaped, 
tapering posteriorly, following the same general curve of the median lobe. Prolonged 
first lateral furrows strongly defined posteriorly, but becoming almost obsolete at the 
inner extremities of the bicomposite lobes; anteriorly the furrows are weak and ill 
defined, but there is no complete fusion between the bicomposite lobes and the antero¬ 
lateral portions of the median lobe. The second lateral furrows are well developed, 
deep, curving broadly around the bicomposite lobes, bending downwards from their 
junction with the first lateral furrows and extending to the occipital furrow. That 
portion of the glabella consisting of the median lobe and the bicomposite lobes well 
marked off by the second lateral furrows is very convex and elevated well above the 
remainder of the glabella. 

Third lateral lobes large, inner portion slightly convex, fiattening and rapidly 
widening outwardly, confiuent with fixed cheeks. Occipital lobes sub-ovate, well defined; 
situated beyond main portion of occipital ring, marked off by well-impressed, short 
furrows curving around the occipital lobes and joining the marginal furrow. Occipital 
ring broad, straight below the median lobe, then curving downwards and outwards. 
Surface is relatively coarsely tuberculate with tubercles of varying size and height. 

Remarks .—^A single Incomplete cranidium is the only representative of the above 
species which has, with some hesitation, been placed in the genus Dicranogmus. It 
differs from typical members of that genus in having the prolonged anterior lateral 
glabella furrows weakly marked in front, whereas in the genotype, D. simplex, they 
are obsolete, the bicomposite lobes being fused anteriorly with the antero-lateral portions 
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of the mediaa lobe. Warburg (1939, p. 147), however, has placed Lichaa aequalia 
Tomauiet in the genus Dicranogmua, and in that species the prolonged first anterior 
glabella furrows are weakly developed and not obsolete as in the genotype. Warburg 
considers that the character of the anterior portions of these furrows, whether they 
are weak or obsolete, does not seem to be of generic importance. Another point of 
difference is that the prolonged anterior furrows in D. hartonenaia do not extend back 
directly to the occipital furrow. They meet the second glabella furrows back from the 
inner extremities of the third lateral lobes and communicate with the occipital furrow 
by well-defined and slightly curved furrows. 

The Australian species has some characters in common with Trochurua apecioaua 
Beyrich, 1846, the genotype of that genus. It differs, however, in the third lateral 
lobes being separated from the median lobe by a distinct furrow and also in that the 
third lateral lobes are confiuent with the fixed cheeks. 

Locality .—Portion 292, Parish Barton, County Ashburnham, near Borenore, New 
South Wales. 

Geological Age .—Lower Silurian. 

Order PROPARIA. 

Family ENCRINURIDAE. 

Genus ENCRINURUS Emmrich, 1844. 

EncHnurus borenorensis, sp. nov. 

(Plate XV, figures 1-7; Plate xvi, figures 1, 6-6.) 

Holotype, F.42694. Paratypes, F.42909, P.42696, P.43063, Australian Museum 
collection. 

Specific Characters .—Cranidium sub-triangular in outline. Glabella prominent, 
broadly sub-pyriform, as long as wide; rounded anteriorly and narrowing gradually to 
half its greatest width at the occipital furrow. Moderately convex, sharply curved 
downwards in front, then sloping gradually posteriorly. Ornamented with numerous but 
not closely packed, well-developed tubercles following no definite pattern except on the 
extreme posterior constricted area. Immediately above the occipital furrow two 
tubercles are situated centrally, one on each side of a median line. The next row 
consists of three tubercles. On each side of the lower half of the glabella are developed 
five lateral glabella lobes, projecting to a marked degree into the axial furrows. The 
most posterior or basal lateral glabella lobes are small; the fourth, third and second 
lobes are large, while the most anterior or first are slightly smaller in size. Lateral 
furrows well developed, deep, but not extending far across the glabella. The three 
posterior lateral glabella furrows are wide and fairly elongate, the most anterior pair 
short. 

The axial furrows are deeply Impressed, wide, and impinged upon posteriorly by 
the lateral glabella lobes and by four enlarged tubercles on the inner margin of the 
fixed cheeks. The lobes and tubercles alternate with one another. 

Occipital furrow well defined, narrow and deeply impressed at its junction with 
the axial furrows. Occipital ring wide and flattened, ornamented with a single row of 
tubercles, slightly arched, extending on both sides to a point immediately below the 
inner margin of the fixed cheeks and separated from the posterior lateral borders by a 
short, but very distinct, outwardly sloping groove. 

Fixed cheeks moderately convex, widely elongate, narrowing and curving down¬ 
wards to the genal angles. On the margin of the axial furrow four enlarged tubercles 
are developed which project into the groove. Surface covered witik tubercles smaller 
in size than those on the glabella. The well-defined, wide and deep posterior marginal 
furrows of the fixed cheeks extend from the lateral extremities of the occipital furrow 
to the genal angles. The posterior borders rounded, not as wide as the marginal 
furrow, ornamented with a single row of tubercles, increasing in width at the genal 
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cuigles. The borders curve downwards rather considerably to the genal angles, which 
are somewhat produced by a thickening of the borders but are not developed into 
genal spines. 

Free cheeks, relatively large, wide and very convex, ornamented with uniform 
tubercles of similar size to those of the glabella. The latero-posterior portions possess 
wide, rounded borders, increasing considerably in width both at the genal angles and 
at the Junctions with the axial furrows; they terminate slightly forward of these 
furrows. Borders ornamented with a row of closely set tubercles. Marginal furrows 
deep, particularly where they communicate with the axial furrows, posteriorly com¬ 
municating with the transverse marginal furrows of the fixed cheeks. The inner 
surface of the posterior portion of the free cheeks rises abruptly from the marginal 
furrow, almost straight-sided, then moderately convex; the pedunculate eyes are placed 
on the inner margin of the free cheeks in a slightly depressed area free of tubercles. 
The anterior portions of the free cheeks inside the axial grooves, and which rest on the 
glabella front, very convex, widely elongate. The border originates from that of the 
posterior portion, but is considerably depressed, narrow, and gradually decreasing in 
width anteriorly. Ornamented with a single row of small tubercles. Axial furrows, 
where they cross the free cheeks, deep and very pronounced, shallowing as they pass 
around and forward. Facial sutures are of the usual generic type. 

Dimensions of the cephalon are as follows: 

F.42694. 

Length of cephalon .23 mm. 

Width of cephalon.46 mm. 

Length of glabella, excluding occipital ring .. 21 mm. 

Width of glabella .21 mm. 


F.42696. 
24 mm. 

21 mm. 
21 mm. 


Thorax unknown. 


Pygidium,—Large, sub-triangular, much wider than long, not produced into a caudal 
spine. The axial furrows broad and well defined anteriorly, narrowing posteriorly. 
Axis prominent, the width at the anterior end being about one-fourth the total width 
of the pygidium; posteriorly tapering to a relatively fine point at the extremity. Axial 
rings are twenty-two in number and consist of both continuous and discontinuous types. 
From above downwards the axial rings are characteristically as follows: The first 
five are continuous, ornamented with closely set tubercles, and distinctly arched; the 
remainder are straight, the sixth and seventh discontinuous with a centrally placed 
tubercle in each smooth median space. The eighth and ninth are discontinuous, with 
no apparent central tubercle; tenth and eleventh are more or less continuous, with a 
central tubercle, while the twelfth, thirteenth and fourteenth are discontinuous, with 
smooth central spaces. The fifteenth is continuous, the sixteenth discontinuous, with 
a central tubercle, the seventeenth discontinuous and the remainder continuous. 

Pleural lobes anteriorly curve gradually downwards from the axial furrows to 
the lateral margins, abruptly so at the posterior end; lobes marked by ten pleural ribs, 
which are stronger anteriorly. Pleural ribs bent backwards, progressively becoming 
more pronounced posteriorly, where the last pair are almost parallel with the axis. 
Surface of ribs ornamented with small tubercles. 

The dimensions of two pygidia are as follows: 


F.4292C. 

Greatest width.50 mm. 

Length .32 mm. 

Greatest width of axis .. 13 mm. 


F.43053, 
31 mm. 
22 mm. 

9 mm. 


Ohservations ,—Complete specimens of this species would attain a length of approxi¬ 
mately 90 mm. and a width of 55 mm., and to my knowledge it is the largest of 
any known species of the genus Encrinurus. The specimens dealt with in this paper 
are all incomplete and non-testiferous cranidia and pygidia. No segments of the thorax 
have yet been found. 
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The extremely large size of Encrinurus borenorensiSt the almost oval-shaped glabella 
with a wide posterior constricted portion and very distinctive lateral glabella lobes are 
characteristic features of this species. Other important differences are the extreme 
downward curvature of the posterior borders of the fixed cheeks, the relatively small 
eyes, and also the proportionately greater width of the pygidium. 

The species can be compared to some extent with E. robustus, E, bowningensis and 
E, etheridgei. The latter species attains a length of two and a half inches and it 
has well-developed lateral glabella lobes. It differs markedly, however-, from 
E. borenorensis in the shape of the pygidium and certain features of the cephalon, 
particularly the structure of the posterior borders of the fixed cheeks and the type of 
the tuberculation on the glabella, fixed cheeks and the free cheeks. From E. robustus 
and E. bowningensis it differs in a number of important features and comparison with 
either of them is not necessary. 

Following is a table showing the number of pleural ribs and axial rings found on 
the pygidia of E. borenorensis and some allied Australian species, although doubt has 
been raised by some authors whether these are good diagnostic characters: 


Pleural Axial 

Ribs. Rings. 

E. borenorensiSj sp. nov. .... 9 . . 22 

E. etheridgei Mitchell . i:j . . 36 

E. bowningensis Poerste .... 7 . . 20 

E. silverdalensis Eth. & Mit. .. 10 .. 26—30 

E. robustus Mitchell . 11—12 .. 24 

E. mitchelli Foerste . 10—11 .. 26—32 


Locality. —Portion 292, Parish Barton, County Ashburnham, Borenore, near Orange, 
New South Wales, 

Geological Age. —Lower Silurian. 

Superfamily PHACOPIDACEA. 

Family PHACOPIDAE Hawle and Corda. 

Subfamily PHACOPINAE Reed. 

Genus PHACOPS Emmrich, 1839. 

Phacops crosslei Eth. & Mit. 

1895. Phacops crosslei Etheridge and Mitchell, Proc. Linn. Soc. N.S.W., x, (2), 3, p. 489, 
pi. xxxix, figs. 9-11. 

1915. Phacops crosslei Chapman, Proc. Roy. Soc. Viet., xxviii (N.S.), p. 168, pi. xv, 
figs. 14-15. 

Observations. —In the collection of trilobites from Borenore there are several poorly 
preserved and exfoliated cranidia, but more or less complete, which have been identified 
as the above species. 

It is diflacult to find any important points of difference between P. crosslei and 
P. serratus, a fact already stressed by Etheridge and Mitchell (1896, p. 497). These 
authors state that the latter species is not separable from the former except by the 
presence of dorsal spines, a feature which in their opinion could be sexual. The 
glabella of P. serratus, in their opinion, seems to be more tumid in front and is more 
sharply contracted behind by the intercalary groove than in P. crosslei. 

The cranidia representative of the above species compare favourably with the type 
material on which the species was based. They appear to be somewhat stronger and 
larger than the specimens described as P. serratus, and also the glabella does not possess 
the tumidity of that species. In each case the constricted portion^of the glabella is 
wider at its junction with the occipital ring than is found in P. serratus and there Is 
no trace of a spine on the occipital ring. 

Chapman (1916, p. 168) recorded P. crosslei from several localities in Victoria and 
from deposits which at that time were thought to be of Silurian age (probably 
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Terlnglan). In two recent papers Gill (1940 and 1945) refers the rocks of Yerlngian 
age to the Lower Devonian, including those at the localities from which P. croBSlei 
had been collected. A re-examination of the material identified by Chapman may 
prove the specimens to possess points of difference from the typical P. croaalei, which 
in New South Wales is fairly abundant in beds of definite Silurian age in the Yass 
district. Chapman does mention that the vertical rows of lenses in the eyes of the 
Victorian specimens vary from those of the type specimens. 

Locality ,—Portion 292, Parish Barton, County Ashburnham, Borenore, near Orange, 
New South Wales. 

Geological Age ,—Lower Silurian. 

Phacops macdonaldi, sp. nov. 

(Plate xvi, figures 2-4, 7, 9.) 

Holotype: P.42952. Paratypes: F.42964, F.42949, F.43060, P.42946, Australian Museum 
collection. 

Specific Characters .—Complete body unknown. Cephalon semi-ellipsoidal in* outline^ 
more than twice as wide as long. Margin broadly and evenly curved in front and 
laterally; genal angles rounded, not declining below the straight posterior borders of 
the free cheeks. Subcranial furrow well developed, continuous, slightly wider in the 
median position. The hinder border of the furrow the higher, rounded, narrowing on 
the lateral cheek extensions and becoming almost knife-edged. Glabella in front 
occupies about one-half of the width of the cephalon; it is somewhat pelecoidal in 
shape, only slightly curved along the anterior margin, with pointed angles at the 
junctions of the concave to straight lateral margins; relatively wide at the constricted 
posterior portion adjacent to the neck-ring. The glabella does not protrude beyond the 
hinder anterior border, and it is half again as wide as its length including the neck 
ring; strongly convex from side to side, with a short and abrupt downward slope in 
front and posteriorly sloping gradually to the intercalary furrow. Dorsal furrows 
deeply Impressed posteriorly, but shallowing and widening in front of the palpebral 
lobes, bending outwards to meet the extremities of the glabella at an acute angle. 

The basal or intercalary glabella furrow, well impressed and extending across 
the width of the glabella, the sides directed forwards and meeting in the mid-line. The 
second pair of glabella furrows are short, ill-defined and straight, and almost in 
communication with the apex of the intercalary furrow. Traces of a frontal pair are 
discernible but are almost obsolete. The constricted portion of the glabella between 
the intercalary furrow and the occipital furrow is prominent, elevated and rounded. 

Occipital ring robust, elevated, very convex, wider than basal lobes. Occipital 
furrow well defined, narrow and not deeply impressed, terminating in cavities in which 
two small but well-developed basal lobes are developed; these are saparated in front 
by the intercalary furrows, laterally by the dorsal furrows and small furrows extending 
from the intercalary furrow and communicating with the occipital furrow. 

Cheeks wide, fiattened, with palpebral lobes and eyes abruptly elevated; facial 
sutures Indistinguishable. Posterior marginal furrow is deeply impressed, narrow, 
becoming almost obsolete near the genal angles. Posterior border well defined, 
increasing in width at the rounded genal angles. 

Palpebral lobes swollen, elevated almost to the level of the glabella in some 
specimens, but generally lower. Eyes parallel to axis, curved from side to side, 
semi-lunar or crescent-shaped; anterior extremities touching dorsal furrows and situated 
well inside the frontal extremities of the glabella; posterior extremities opposite 
Intercalary furrows, separated from the dorsal furrows by a swollen area of the fixed 
cheeks, and below almost touching the marginal furrows. Distinct shallow furrows 
originate from the dorsal furrows immediately below the anterior extremity of the 
eyes and pass posteriorly around and under them, widening to form depressed areas 
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between the borders and the raised palpebral lobes. The lentiferous surface of the eyes 
with about 74 lenses arranged in 17 rows. The first row has two lenses, the second 
three, the third four, and then follow eleven rows of five, the remaining three rows 
containing four, three and two respectively. Only the casts of the cups which support 
the lenses are preserved, and these are separated from one another by narrow fiattened 
areas. 

The thorax is unknown. 

Pygidium wide, more than semi-circular, moderately convex and almost twice as 
wide as long. Axis prominent, convex about one-third the width of the pygidium at 
the anterior end, tapering posteriorly to a bluntly rounded end at one-third of its 
length from the margin. Axis contains six or seven annulations separated from the 
pleural lobes by broad, shallow, dorsal furrows. Pleural lobes convex, not nearly as 
elevated as the axis, with five pairs of pleural ribs, which do not cross a rather broad 
convex margin. 

The compiled dimensions of six specimens are as follows: 




F.429r»2. 

F.42949. 

F.42947. 

Width 

of cephalon 

2K ram. 

28 mm. 

28 mm. 

Length 

of glabella. 

1 :i nira. 

12 rnm. 

13 mm. 

Width 

of glabella 

15 mm. 

13 mm. 

] 3 mm. 




F.4;t0G0. 

F.42957. 

Length 

of pygidium 


12 mm. 

13 mm. 

Width 

of pygidium 


23 mm. 

22 mm. 

Width 

of Hxi.s at pygidium 


6 mm. 

G mm. 

Length 

of axis of pygidium 


9 mm. 

9 mm. 


Observations. —This outstanding species is based on a series of incomplete head- 
shields and several pygidia, but sufficient characters are present to reveal important 
points of difference from other Australian species of the genus. There is no trace of 
any tuberculation on the specimens, a feature common to the genus Phacops, but this 
can be explained by the strongly exfoliated nature of the material. 

Etheridge and Mitchell (1895, p, 486) described four new species of Phacops: 
P. crosslei and P. latigenalis from the Silurian of New South Wales, and P. sweeti and 
P. mansfieldensis from the Yeringian Series of Victoria. They also gave a further 
description of P. serratus of Foerste and mentioned that they were of the opinion that 
P. fecundus McCoy i7ion Barrande) is in all probability identical with P. sweeti. 

These are the only species of Phacops recorded previously from Australian rocks. 
As mentioned earlier in this paper. Chapman (1915, pp. 168-9) recorded the occurrence 
of P. crossleA and P. serratus from rocks of Yeringian age in Victoria, now considered 
by Gill to be of Lower Devonian age and not Silurian. In a recent paper Gill (1948, 
p. 14) states that P. fecundus recorded by McCoy from Victoria differs from the typical 
Bohemian species. 

Of all the above species the wide cephalon of P. macdonaldi, a little more than 
twice as wide as long, and the wide flattened lateral margins of the cheeks compares 
rather favourably with P. sweeti. In that species, however, the eyes are very large, 
with 280 lenses in twenty-two vertical rows. The shape of the glabella of P. macdonaldi 
is a characteristic feature in that the frontal border is only slightly curved, almost 
straight, with rather pointed extremities where it is met by the outwardly curving 
dorsal furrows. The eyes are placed close to the posterior border of the cheeks and 
are separated from the frontal border by a comparatively wide flattened area; at 
least one-half of the eyes is placed inside a perpendicular line if dropped from the 
frontal glabella extremities. The pygidium of P. macdonaldi differs to some extent 
from those of other Australian species in being broad and possessing a very elevated 
and wide axis. 
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Dun (1907, p. 265) figured a small pygidium as Phacopa (?) from Oakey Creek, 
Parish Barton, County Ashburnham. This specimen is entirely different from that of 
P. mac0^naldi in that the axis is narrower and there is a greater number of pleural ribs. 

Locality ,—Portion 292, Parish Barton, County Ashburnham, Borenore, near Orange, 
New South Wales. 

Geological Age .—Lower Silurian. 
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EXPLANATION OF PLATES. 

Plate XV. 

Encrinui'us borenorensis, sp. nov. 

Fig. 1.—A complete glabella showing tuberculation and enlarged lateral glabella lobes. 
The right fixed cheek is attached and exhibits the downward curve to the genal angle. 
(Holotype, A.M. Coll., P.42694.) 

Pig. 2.—Another glabella with incomplete right and left fixed cheeks. (A.M. Coll., F.42696.) 
Fig. 3.—An enlarged right free cheek showing the deep marginal furrow and wide border. 
The eye is situated in a slightly depressed area free of tubercles. (A.M. Coll., F.42923.) 

Fig. 4.—A poorly preserved glabella but with complete right and left fixed cheeks. (A.M. 
Coll., P.42909,) 

Fig. 6.—Another view of specimen in figure 2. The tubercles are shown to better 
advantage. 

Pig. 6.—A pygidium showing complete and incomplete axial rings. (A.M. Coll., F.43053.) 
Fig. 7.—A larger pygidium. (A.M. Coll., F.42926.) 

iqate xvi. 

Encrinurua borenorensis, sp. nov. 

Fig. 1.—The same specimen figured on Plate xv, figure 1. (Nat. size.) 

Phacops maodonaldi, sp. nov. 

Pig. 2.—Sub-cephalic view showing the sub-cranial furrow. The lateral cheek extensions 
are missing. (A.M. Coll., P.42954.) 
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Pig. 3.—An incomplete specimen showing portion of the glabella and the position of the 
palpebral lobe and eye. (A.M. Coll., F.42946.) 

Pig. 4.—An incomplete cranidium showing the broadly curved margin in front and the 
well-developed flattened cheeks. (P.42952.) 

Encrinurua horenorenaia, sp. nov. 

Pig. 6.—A left free cheek showing the wide border and deep furrow which in front of the 
axial groove becomes narrow and depressed. (A.M. Coll., P.42693.) 

Pig. 6.—The latero-posterior portion of a right tree cheek. (A.M. Coll., P.42886.) 

Phacopa macdonaldi, sp. nov. 

Pig. 7.—An incomplete cranidium. (A.M. Coll., P.42949.) 

Dicranogmua bartonenaia^, sp. nov. 

Pig. 8.—The hololype exhibiting the median lobe, a bicomposite lobe and a third lateral 
lobe of an incomplete glabella. (A.M. Coll., P.42932.) 

Phacopa macdonaldi, sp. nov. 

Pig. 9.—An almost perfect pygidium featuring the pygidial characters of the species. 
(A.M. Coll., P.43060.) 

Howard Hughes, photo. 
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STUDIES IN ICHTHYOLOGY. 

No. 14.* 

By Gilbert P. Whitley, F.R.Z.S. 

Curator of Fishes, The Australian Museum, Sydney. 

(Plate xvii and Figures 1-5.) 

Family CARCHARIIDAE. 

Genus Odontaspis Agassiz, 1835. 

OdontaspiH Agassiz, Poissons Fossiles, ili, 1836, p. 65; and 1838, p. 87; 1843, p. 287, 

pi. G, figs. 1, la-d (as Lamna) and pi. P, figs. 1~4. Ortho type, C archarias ferox 

(Risso). Odontaspis White, Vertebr. Faunas Engl. Eocene, May, 1931, p. 48. 

OdontaspU herbati, sp. nov. 

(Plate xvii, fig. 1, and Figure 1.) 

Head subconic with the long snout broadly rounded from both dorsal and lateral 
aspects, not produced as in Mitsukurina, Nostrils large, transverse, with small, rather 
acute lobe, much nearer mouth than tip of snout. Eyes large, oval, nearer end of snout 
than first gill-opening, not adnate to side of head, and without nictitating membrane; 
pupil a vertical ellipse. No visible spiracle. Aquaeductus vestibuli inconspicuous, 10*7 
Inches from tip of snout. Mouth crescentic, anteriorly level with nostrils and before 
eye-level and not reaching far behind eyes. Tongue and palate rather rough. Teeth 
said to be embedded in the gums in the live shark, except when biting, when they are 
exserted and the lips are drawn back. No central symphyseal tooth, the shagreen 
entering the mouth at symphyses. Teeth mostly with a pointed central fang and two 
(rarely three) small acute cusps on each side of it, but there is much variation in size 
and shape on different parts of the jaws, and those at the corners of the mouth are 
very small. There are no serrations. The enlarged anterior fangs are fiexuous and 
thick, but the lateral ones are thinner and more erect. The two subequal roots are 
separated by an arc and the bases of adjacent teeth do not overlap. The teeth of the 
lower jaw are slenderer than those of the upper. Some of the anterior teeth of the 
holotype were broken during its struggles; it has four small “eye-teeth** on each side 
in upper jaw. 

The dentition is better shown in the cleaned jaws of the paratype, a larger specimen 
(Austr. Mus. regd. no, IB. 1869), which agrees well with Dr. Errol White’s restricted 
concept of the genus Odontaspis (White, Vertebr. Faunas Engl. Eocene, 1931, page 47), 
that is, “the crowns of the teeth, especially in the front of the jaws, are very sharply 
pointed and flanked (on either side) by two lateral denticles equally sharp”. There is 

♦For No. 13, see Kijcdros of Thb Australian Museum, Vol. xxii, Part 1, June 80, 1948, 
pp. 70-94, flgrs. 1-11. 

Thanks are due to the Council of the Royal Zoological Society of New South Wales for all 
illustrations (except Plate xvii, figure 1) from the author’s forthcoming “Pishes of Australia”. 
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no central symphyseal tooth, as in some sharks, there being a gap with a small tooth 
(called by Dr. White the symphyseal) on each side of it in the middle of the jaw. As 
in Agassiz's and White's accounts, in my paratype “the first tooth (the Symphyseal) in 
both upper and lower jaws is much smaller than the second (Ist Anterior) which is 
the largest of all [though in my paratype the 1st and 2nd Anterior are subequal in the 
upper jaw and smaller than those in the lower jaw]; thence in the lower jaw the 





Right and outer 
faces of tooth 
nearest symphysis 
at left side of 
lower Jaw. 


Figure 1 .—Odontaapis 


herbati Whitley. Dentition of paratype from 200 miles south of 
Sydney, New South Wales. 


G. P. Whitley del. 


teeth decrease gradually in size towards the back of the mouth, but in the upper j^w 
this gradual diminution is interrupted by the fourth, fifth, sixth and seventh (the *eye’) 
teeth, which are even smaller than the first" [only slightly so in mine, in which, 
moreover, the fifth teeth of the right side of the upper jaw have not been developed]. 

48 

The teeth are in eight rows from front to back. Dental formula —. The inner 

40 

of the two lateral cusps in the Australian species is longer and more acute than in 
Agassiz's figures and there are fewer posterior teeth decreasing in size backwards. 
Labial grooves slit-like. Interorbital slightly convex. Cheeks swollen over the large 
jaws. Anterior part of back and shoulders rather swollen. Ampullae of Lorenzinl 
conspicuous on each side above and below snout. Five lateral gill-slits, the first four 
subequal, the last shorter, just before pectoral base; they do not cut the ventral surface 
as in Lamna, and the fourth and fifth are closest together. 

Body elongate, cylindrical and rounded; the paunch rotund “like a cow's belly". 
Girth at origin of first dorsal about 27 inches. Depth a little before ventral origins, 
nine inches. The greatest is at the forequarters. The depth lessens greatly after the 
ventral fins. Caudal peduncle O-shaped in transverse section, without keels. Lateral 
line conspicuous, running from above last gilLslit along upper pari of side to middle 
of caudal peduncle and then along upper lobe of tail. Shagreen fine, rather rough to 
the touch. Dermal denticles small, close-set, imbricate, each with three well-marked 
complete carinae, the middle one longest, the others diverging, set on a raised base. 

cc 
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Biometrics, following scheme propounded in Proc. Linn. Soc. N.S, Wales, Ixvill, 
1943, p. 114: 


H. 1 

12 in. 

B8 

1-4 in. 

2 

151 

9 

1-65 

3 

6 

F. 1 

7*5 

4 

4i 

2 

7 

5 

15| 

3 

1-8 

6 

35i 

4 

11*4 

7 

lVi« 

5 

4S 

8 

0-9 

6 

4 

9 

3-8 

7 

19 

10 

(no spiracle) 

8 


11 

1 In. 

9 

H 

12 


10 

3 

13 

4i 

11 

1-35 

14 

4Via 

12 

2*5 

16 

i 

13 

_ 

16 

4 

14 

8-5 

17 

3i 

16 

3-5 

18 

3-2 

16 

19-5 

B. 1 

48J 

17 

6-3 

2 

40 

18 

5-6 

3 

21i 

I 19 

U 

4 

12 

20 

10 

5 

c. 6 

21 

174 

6 

24 

22 

64 

7 

2 




Other measurements (in inches): Nostril to tip of snout, 4-13; nostril to eye, 1-4; 
nostril to corner of mouth, nearly 4; distance between outer angles of nostrils, 3*8; 
ramal length of mouth, 3-8; eye to first gill-opening, 6J; eye to last gill-opening, c*. 10; 
distance between pectorals anteriorly 7, and posteriorly 5S; distance between ventral 
origins, 3‘7. 

Vent large. No interdorsal ridge. No umbilical scar. Preanal length longer than 
post-anal. 

Pins similar to those of Carcharias, rather rounded, without spines. First dorsal 
origin much nearer pectorals than ventrals, its vertical height less than its length. 
Second dorsal well developed, smaller than first. Anal similar to but entirely behind 
level of second dorsal. Pectorals short and rounded, upper and lower margins convex 
and posterior margin almost straight, their inner angles barely reaching level of first 
dorsal origin, their tips extending back to below anterior half of first dorsal base. 
Ventral origin nearer origin of second dorsal than base of first dorsal. Claspers small 
in this specimen, not reaching to ventral tip. Anterior edges of all fins trenchant. 
Caudal axis little raised. No caudal pits but a pronounced bump at upper caudal origin; 
dorsal ridge of caudal fairly straight, subcaudal followed by notch, lower caudal lobe 
rounded. 

Flesh whitish. Liver weight, 11 pounds. Stomach contents unidentifiable, apparently 
digested fish vertebrae and remains, also one pillbug (?). Spiral valve with 25 rings. 
Vertebral centra radially asterospondylic, with radiating calcifications, without Maltese 
cross-like secondary calcification. 

General colour when fresh almost uniform light grey, on head, body, fins and 
claspers, slightly paler ventrally and fins with smoky-grey margins, but without dark 
spots or tips. Lower caudal lobe dusky. Most fins with white posterior axils. Eye 
bluish-grey with some green below. 

Described and figured from the holotype of the species, a young male, 6ft. 6 in. 
long and weighing 56 pounds. Austr. Mus. regd. no. IB. 2136. 

Loc.—Three miles north of Gabo Island, New South Wales; 76 fathoms, steam 
trawler “Olive Cam” (Capt. W. Smith), night of 14th May, 1948. 

Presented by Mr. W. A. Herbst, of Sydney. It was very savage when netted and 
snapped at everything within reach. 
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Also paratype jaws from 200 miles south of Sydney, N.S. Wales; about 70 fathoms; 
trawler “Mary Cam“, April, 1947; Mr. W. A. Herbst. Austr. Mus. regd. no. IB. 1859. 
Vernacular name: Herbst’s Shark. 

Range .—Southern New South Wales, trawled in 70 to 76 fathoms in April and May. 
Differs from the Mediterranean genotype, Squalus ferox Risso (Ichth. Nice, 1810, 
p. 38) in dental formula and colour and in having small pectorals. Risso described the 
colour as “Corpore obscure rubro, nigro maculato** or “Un rouge obscur, parsemd de 
grandes taches noires irr^guli^res, le colore en dessus et sur les c6t6s; le ventre est 
d’un gris rougehtre*'. Agassiz’s figure shows 27 teeth over 23 on one side of the jaws, 

54 48 

which gives a dental formula of —, whereas the Australian species has —. Moreover, 

46 40 

the inner of the two lateral cusps is longer and sharper in my new species than In 
Agassiz’s figures or those of Tortonese (Atti Mus. Civ. Milano, Ixxvii, 4, 1938, p. 288, 
fig. 1). Giltay (Mem. Mus. Roy. Hist. Nat. Belg., v, 3, 1933, p. 8) records a variation of 
46 to 54 

- in the dental formula of the Mediterranean ferox. Desbrosses’ paper (Bull. 

36 to 48 

Soc. Zool. France, Iv, 1930, pp. 232-235, 5 figs.) is not available at time of writing. 

Family OPHICHTHYIDAE. 

Genus Pisodonophis Kaup, 1856. 

Pisodonophls cancrivorus (Richardson). 

(Figure 2.) 

Ophisurus cancrivorus Richardson, Zool. Voy. “Erebus’’ and “Terror’’, Fish., 1848, p. 97, 
pi. 1, figs. 6-9. Port Essington, Northern Territory. 

Myrophis chrysogaster Macleay, Proc. Linn. Soc. N.S. Wales, vi, 1881, p. 271. Port 
Darwin, Northern Territory. 



Figure 2 .—Pisodonophis cancrivorus (Richardson). Holotype of Myrophis chrysogaster 
Macleay from Darwin, Northern Territory. 


G. P. Whitley del. 
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Through the courtesy of the Curator of the Macleay Museum^ Unlyersity of Sydney 
(Mr. J. Henry)» I have had the privilege of borrowing Macleay’s type of Myrophis 
chrysogaster, now figured for the first time. Under the microscope I find that the tip 
of the tail is free of fins and the dorsal origin is behind the tips of the pectorals, and 
thus farther forward than Macleay thought. The specimen is slightly shrunken, so that 
the dorsal and anal fins are somewhat restored in the figure. There is a dark saddle- 
shaped chestnut patch over the head, otherwise no spots or bands. Ogilby, on an MS 
label in the type's bottle, placed Macleay's species in the genus PisodonophiSy a more 
accurate location than MyrophiSy and Macleay’s chrysogaster is evidently a synonym of 
P. cancrivorus. The lateral line was not shown in Richardson's figure, but is present 
in several north Australian specimens; the teeth may be conic or granular and molar- 
like, possibly through wear, and the dorsal fin may arise over or behind the pectorals. 

Family SYNGNATHIDAE. 

Yozia compftalis, sp. nov. 

D. 21 to 23; A. 3; P. 17; C. 6. Rings 23 + about 54, but almost indistinguishable 
posteriorly. Subdorsal rings 2) + 3. 

Snout (10 mm.) more than half head (18), with low keel but no serrations above. 
Head 10-7 in total length (192), longer than dorsal base (10-5) and 2-5 in trunk (46). 
Interorbital (2) less than eye (2-5). No filament over eye. Operculum with radiating 
striae but without keel. 

Superior ridges of trunk and tall discontinuous. Inferior ridges of trunk ending 
near vent and discontinuous with inferior ridges of tail. Median ridge of body 
descending over anal to join inferior tail-ridge. A ventral carina. Thus corresponds 
with no. 5 of Duncker’s system. General characters as described for Yozia Mcoarctata 
hrevicauda Castelnau (in Austr. Zool., xi, 1948, p. 269, fig. 6), but differing in formulae 
and proportions. Trunk swollen ventrally. Body 7-angled. Vent normal. A small 
caudal fin present. 

Life-colours chocolate-brown nearly all over, lighter below belly, and with few yellow 
streaks or spots on body anteriorly. Colours change on the head with the pulsating of 
the gill-chambers. Eye coppery with about 10 or 12 dark brown spots on iris. Fins 
whitish. 

Described from the unique holotype, about 192 mm. or 7i inches long; Austr. Mus. 
regd. no. IB. 1666. 

hoc, —Pyrmont, Sydney, N.S. Wales, 9th May, 1946. 

Differs from other species of Yozia in its formulae, proportions, and colourings. 

Histlogamphelus briggsii orae, subsp. nov. 

D. 25; P. 12; C. 9. Rings 21 4 ^ 36. Subdorsal rings 6 -h 2. 

Head (11 mm.) 3*8 in preanal length (42). Snout (6) 2-2 in head. Eye (3) 1*7 in 
snout. Tail (65) longer than head and body (42). Caudal fin (4) nearly 3 in head. 

General characters as in McCulloch's description of H, briggsii (Austr. Zool., i, 
1914, p. 30 and fig.) but differing in having a short keel anteriorly on operculum, eye 
less than two in snout, as well as in other proportions. 

Colour, brownish or tan, without blue spots. A smudged, small, dark brown spot 
on most rings at the ridges. Lips and nostrils yellow. Dorsal base purplish-brown; 
pectoral base brown, the fins themselves plain whitish. Caudal dark brown tipped 
with cream. 

Described from the unique holotype of the subspecies, a specimen 97 mm. in total 
length or about 3| Inches. Austr. Mus. regd. no. IB. 84. 

Loc. —Thompson’s bay. Coogee, near Sydney, New South Wales; Mr. A. K. Carter, 
1939. k 
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Family MELANOTAENIIDAE. 

Quiris, gen. nov. 

Orthotype, Quiris stramineua, sp. nov. 

A genus of freshwater atherines from the Northern Territory of Australia similar 
to Telmatherina Boulenger, 1897, and Paratherina Aurich, 1935, from Celebes and 
Charisella Fowler, 1940, from New Guinea, but easily distinguished by the remarkable 
labial dentition exterior to the Jaws, as described below. 

Other diagnostic characters are the few short gilLrakers, the somewhat anterior 
Insertion of the anal fin, the robust form, the presence of a silvery lateral band, a 
single row of cheek-scales, the filamentous dorsal spines and the 33 vertebrae. 

Quiris stramineus, sp. nov. 

(Figure 3.) 

D. vii/i, 9; A. i, 11; P. 14; V, i, 6; C. 15 branched rays. About 28 scales along body. 
Tr. 6. Pred. 10. 

Head (15*5 mm.) 3*4, depth (18) 3 in standard length (54). Eye equals snout (5), 
less than interorbital (6) and postorbital (5*6). Longest dorsal spines 19 mm.; width 
at pectoral base, 9; pectoral, 10; predorsal length, 24; depth of caudal peduncle, 7; 
its length, 8. 



. Figure 3 .—Quiris stramineus Whitley. Holotype from Katherine River, Northern Territory. 

Cr. P. Whitley del. 

Snout jutting slightly over preorbital. Premaxillary protractile, pedicles about half 
eye. Maxillary bluntly hook-shaped, slipping under preorbital. Upper lip overhanging 
lower. Mouth-opening small, oblique, bordered by premaxillaries and mandibles, broadly 
arched, descending steeply at sides, not markedly notched. Mantlibular rami gently 
rising. Mouth not quite reaching below eye. 

Short strong hook-like teeth In upper and lower lips exterior to Jaws in 1 to 3 rows. 
A single series of pointed, slightly movable teeth around front of each Jaw. Vomer 
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Through the courtesy of the Curator of the Macleay Museum, University of Sydney 
(Mr. J. Henry), I have had the privilege of borrowing Macleay’s tjrpe of Myrophia 
chrysogaster, now figured for the first time. Under the microscope I find that the tip 
of the tail is free of fins and the dorsal origin is behind the tips of the pectorals, and 
thus farther forward than Macleay thought. The specimen is slightly shrunken, so that 
the dorsal and anal fins are somewhat restored in the figure. There is a dark saddle- 
shaped chestnut patch over the head, otherwise no spots or bands. Ogilby, on an MS 
label in the type's bottle, placed Macleay's species in the genus Pisodonophis, a more 
accurate location than Myrophis, and Macleay's chryaogaster is evidently a synonym of 
P. cancrivorus. The lateral line was not shown in Richardson's figure, but is present 
in several north Australian specimens; the teeth may be conic or granular and molar¬ 
like, possibly through wear, and the dorsal fin may arise over or behind the pectorals. 

Family SYNGNATHIDAE. 

Yozia compitatls, sp. nov. 

D. 21 to 23; A. 3; P. 17; C. 5. Rings 23 + about 54, but almost indistinguishable 
posteriorly. Subdorsal rings 21 + 3. 

Snout (10 mm.) more than half head (18), with low keel but no serrations above. 
Head 10*7 in total length (192), longer than dorsal base (10-5) and 2-6 in trunk (46). 
Interorbital (2) less than eye (2*5). No filament over eye. Operculum with radiating 
striae but without keel. 

Superior ridges of trunk and tall discontinuous. Inferior ridges of trunk ending 
near vent and discontinuous with inferior ridges of tall. Median ridge of body 
descending over anal to join inferior tail-ridge. A ventral carina. Thus corresponds 
with no. 5 of Duncker's system. General characters as described for Yozia Mcoarctata 
brevicauda Castelnau (in Austr. Zool., xi, 1948, p. 269, fig. 6), but differing in formulae 
and proportions. Trunk swollen ventrally. Body 7-angled. Vent normal. A small 
caudal fin present. 

Life-colours chocolate-brown nearly all over, lighter below belly, and with few yellow 
streaks or spots on body anteriorly. Colours change on the head with the pulsating of 
the gill-chambers. Eye coppery with about 10 or 12 dark brown spots on iris. Fins 
whitish. 

Described from the unique holotype, about 192 mm. or 7J inches long; Austr. Mus. 
regd. no. IB. 1665. 

Loo. —Pyrmont, Sydney, N.S. Wales, 9th May, 1945. 

Differs from other species of Yozia in its formulae, proportions, and colourings. 

Histiogamphelus briggsii orae, subsp. nov. 

D. 25; P. 12; C. 9. Rings 21 + 35. Subdorsal rings 6 + 2. 

Head (11 mm.) 3*8 in preanal length (42). Snout (5) 2*2 in head. Eye (3) 1*7 in 
snout. Tail (55) longer than head and body (42). Caudal fin (4) nearly 3 in head. 

General characters as in McCulloch’s description of H. briggsii (Austr. Zool., i, 
1914, p. 30 and fig.) but differing in having a short keel anteriorly on operculum, eye 
less than two in snout, as well as in other proportions. 

Colour, brownish or tan, without blue spots. A smudged, small, dark brown spot 
on most rings at the ridges. Lips and nostrils yellow. Dorsal base purplish-brown; 
pectoral base brown, the fins themselves plain whitish. Caudal dark brown tipped 
with cream. 

Described from the unique holotype of the subspecies, a specimen 97 mm. in total 
length or about 3i inches. Austr. Mus. regd. no. IB. 84. 

Loc.—Thompson’s Bay, Coogee, near Sydney, New South Wales; Mr. A. K. Carter, 
1989. 
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Family MELANOTABNIIDAB. 

Quiris, gen. boy. 

Orthotype, Quiris atramineuSt sp. nov. 

A genus of freshwater atherines from the Northern Territory of Australia similar 
to Telmatherina Boulenger, 1897, and Paratherina Aurich, 1936, from Celebes and 
Chariselta Fowler, 1940, from New Guinea, but easily distinguished by the remarkable 
labial dentition exterior to the jaws, as described below. 

Other diagnostic characters are the few short gill-rakers, the somewhat anterior 
insertion of the anal fin, the robust form, the presence of a silvery lateral band, a 
single row of cheek-scales, the filamentous dorsal spines and the 33 vertebrae. 

Quiris stramineus, sp. nov. 

(Figure 3.) 

D. vii/i, 9; A. i, 11; P. 14; V, i, 5; C. 15 branched rays. About 28 scales along body. 
Tr. 6. Pred. 10. 

Head (16*5 mm.) 3-4, depth (18) 3 in standard length (54). Bye equals snout (6), 
less than interorbital (6) and postorbital (6*6). Longest dorsal spines 19 mm.; width 
at pectoral base, 9; pectoral, 10; predorsal length, 24; depth of caudal peduncle, 7; 
its length, 8. 



Figure 3 .—Quiris stramineus Whitley. Holotype from Katherine River, Northern Territory. 

G. P. Whitley del. 


Snout jutting slightly over preorbital. Premaxillary protractile, pedicles about half 
eye. Maxillary bluntly hook-shaped, slipping under preorbital. Upper lip overhanging 
lower. Mouth-opening small, oblique, bordered by premaxillaries and mandibles, broadly 
arched, descending steeply at sides, not markedly notched. Mandibular rami gently 
rising. Mouth not quite reaching below eye. ^ 

Short strong hook-like teeth In upper and lower lips exterior to jaws in 1 to 3 rows. 
A single series of pointed, slightly movable teeth around front of each jaw. Vomer 
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with two weak ridges, toothless. Tongue with convex margin, spatulate, toothless. One 
row of cheek scales. Mucus-pores on head inconspicuous. Nostrils small, oval. Ten or 
less opercular scales. Gill-membranes free from isthmus. Five over nine short gill-rakers 
on first branchial arch, much shorter than gill-fringes. Small pseudobranchiae present. 
V^entral profile of head rounded, not keeled. 

Form compressed, robust, broadest behind head. Ventral profile more convex than 
dorsal. Body covered by cycloid, slightly crenulated scales, A distinct silvery lateral 
band. Lateral line scales somewhat enlarged and truncate, each with simple pore, and 
with notches between the four basal radii. Scales do not extend onto fins except a 
little on bases of paired fins and caudal. Axillary ventral scales above and a lanceolate 
interventral scale. Four scales between vent and anal origin and 3i between pectoral 
base and middle of chest. Vent between ends of adpressed ventrals, in posterior half 
of distance between snout and caudal and about below hind-border of first dorsal base. 
Caudal peduncle slightly shorter than anal base. 

First dorsal fin with seven long fiexible spines, its origin behind level of origin of 
ventrals, before level of vent, and much nearer snout than root of caudal. Second dorsal 
with one short spine preceding the branched rays, its origin behind level of that of anal. 
The latter fin has one feeble spine and eleven branched rays. Second dorsal and anal 
rounded, not elevated anteriorly as in Pseudomugil. Pectoral small, the third ray 
longest. Caudal forked. Vertebrae (in a paratype) 17 + 16 = 33, the precaudal and 
caudal portions equal. 

Colour, in alcohol, straw-yellowish, browner above head and on predorsal area. 
Snout, lips and chin dusky. Upper scales with brown punctate margins. Most of first 
dorsal membrane blackish, some white near its base posteriorly. Other fins faintly 
punctulate on their membranes, darkest on second dorsal and along anal margin. Eye 
bluish. A silvery-blue lateral stripe along middle of lateral line scales. Peritoneum 
silvery and blackish. 

Described and figured from the holotype, largest of five specimens, 60 to 66 mm. 
(2*6 in.) In total length (Austr. Mus. regd. no. IB. 2149). Also one paratype (IB. 2160) 
in Austr. Mus. and three paratypes in Mr. Melbourne Ward’s Gallery of Natural History 
and Native Art. Medlow Bath, New South Wales. 

Loc, —Katherine River, Northern Territory; Mr. Eric Worrell, 1945; fresh water. 
Variation in paratypes: D. vi-vii/i, 9-10; A. i, 10; scales along lateral band, 28-29. 

Family SCOLOPSIDAE. 

Genus Scaevius Whitley, 1947. 

Scaevius milii (Bory). 

(Figure 4.) 

Cantharus milii Bory de St. Vincent, Diet. Class. Hist. Nat., iii, 1823, p. 160, pi. xc, 
fig. 3. Shark’s Bay, W. Australia, 

Maenoides cyaneo-taeniatus Richardson, Icon. Pise., 1843, p. 8, pi. v, fig. 1. Depuch Is., 
north-western Australia. 

Scaevius nicanor Whitley, Austr. ZooL, xl, 2, June, 1947, p. 142. Shark’s Bay, W.A. 

Here figured from the holotype of Scaevius nicanor, which appears to be conspecific 
with the two other species listed above and which were described from paintings which 
showed colours but only indefinite structural features, so that fresh specimens observed 
in the field were necessary before the generic position could be determined. Cantharus 
duhia Bory (op. cit., p. 160, pi. xc, fig. 2), imperfectly described from Shark’s Bay, may 
replace Pentapodus vitta Quoy & Gaimard, whilst (7. milii Bory (ibid., pi. xc, fig. 3), 
which has been associated with vitta, appears more like cyaneotaeniatua and nicanor 
and is the earliest name for this species. 
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Family POMADASIDAE. 

Grenus Pomadasys Lacepede, 1802. 

Subgenus Priatipomus Bose, 1819. 

Pomadasys (Pristipomus) auritus (Cuv. & VaL). 

(Plate xvii, figure 2.) 

Pristipoma auritum Cuv. & Val., Hist. Nat. Poiss., v, 1830, p. 263. Siam. Id. Cantor, 
Journ. Asiat. Soc. Bengal, xviii, 1850, p. 1058. Id. Gunther, Cat. Pish. Brit. Mus., 
i, 1859, p. 293. Id. Duncker, Mitth. Naturh. Mus. Hamburg, xxi, 1904, p. 149. 
Pomadasys auritus Bleeker, Atlas Ichth., viii, 1876, p. 31. Id. Chevey, Inventaire faun, 
ich. Indo-Chine, 19e note, 1932, p. 23 (not seen). Id. Weber and Beaufort, Pish. 
Indo-Austr. Archip., vii, 1936, p. 408. 

Pomadasys argenteus (part) Fowler, Bull. U.S. Nat. Mus., 100, xi, 1931, p. 311 {auritum 
regarded as syn. of argenteus). 

D. xi, 1, 14; A. iii, 7; P. 17; V. i, 5; C. 15. L. lat. 42 to hypural + 6 on tail. 
Tr. 5/1/12 at dorsal origin to 2i/l/3 on caud. ped. About 32 predorsal scales. 

Head (184 mm.) 2-4, depth (c. 144) 31 in standard length (450). Eye (24) 7-6, 
interorbital (41) 4-4, snout (46) 4 in head. 

Eye to end of opercular fiap, 115 mm.; upper jaw, 43; longest (fourth) dorsal 
spine, 70; height of second dorsal, 50; second anal spine 76 long by 9*5 wide; pectoral, 
122; ventral fin, 86; ventral spine, 60; greatest width (at operculum), 76; depth of 
caudal peduncle, 42. L.C.F. 510 mm. Total length 21 inches. 

No pronounced bulfee over eye. Anterior profile fairly straight, becoming convex 
before dorsal fin. Interorbital broadly and slightly convex, exceeding eye-diameter. 
Operculum half length of head, being produced backwards as a rounded and bulging 
lobe with its flap extending above about one-third ^of pectoral fin. Preoperculum with a 
similar lobe below but with narrow roughened margin. Seven rows of cheek-scales 
plus about ten more along preopercular lobe. Two small pores and a central groove 
below chin. No barbels. Maxilla mostly concealed by preorbital, reaching below the 
large nostrils. Upper jaw the longer. Bristle-like teeth along jaws; none on palate. 
(The gills have unfortunately been removed.) ** 

Form tapering, rather sciaenoid, and much slenderer than in P. hasta of com¬ 
parable length. Scales large, with narrow rim of fine apical ctenii and about 13 
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incomplete basal radii, only a couple of which extend to posterior edge of scale-root. 
Eight scales above 1. lat. anteriorly and three posteriorly. 

Dorsals deeply notched, the last spine notably longer than the penultimate. Second 
anal spine much enlarged, more than twice as long as eye. Fins with scaly sheathe at 
bases. Pectorals and ventrals pointed. Caudal bilobed. 

General colour in formalin silvery, greyish above, with some blue and pink reflections 
on head. Iris gold and yellow. Upper part of snout and front of jaws brown. Cheeks 
with brown dots and yellow markings. Inside of mouth whitish. Opercular flap 
brownish-grey. Caudal brown, darker posteriorly. Other fins yellowish except the 
dorsals, which are dirty white to greyish with narrow dark grey to blackish margins 
and with 3 to 7 rows of dark grey spots along their membranes. Similar purplish-grey 
spots are disposed over the back of the fish, ceasing at level of operculum, and mostly 
occurring at the tip of each scale; a similar spot at top of pectoral base, the axil of 
which is otherwise plain yellowish. 

Described and figured from a gutted specimen, 21 inches long, and thus evidently 
of record size. Austr. Mus. regd. no. IB. 2153. 

Loc. —Newcastle harbour, New South Wales; found floating half-dead by Mr. Athel 
D’Ombrain early in July, 1948. 

New record for Australia. 


Family TOXOTIDAE. 

Genus Toxotes Bose, 1816. 

Toxotes Bose, Nouv. Diet. Hist. Nat., ed. 2, ii, Sept., 1816, p. 442. Haplotype, *%ahrus 

jaculator Shaw”, i.e. Sciaena jaculatrix Bonnaterre, Tabl. Encycl. Meth., Ichth., 

1788, p. 121, from Batavia. 

Trompe Gistel, Naturg. Thierr. hoh. Schulen, 1848, p. 109. Substitute for Toxotes. 

The following nominal species of Toxotes have been described: T. antiquus Agassiz, 
1835; T. l>eauforti Sanders, 1935; T. hlythii Boulenger, 1892 (syn. T. microlepis Blyth, 
1861, non Gunther, 1860); T. carpentariensis Castelnau, 1878; T. chatareus (Ham.-Buch., 
1822); T. jaculator (Bonnaterre, 1788) with syn. schlosseri (Gmelin, 1789) and var. 
malaccensis Cantor, 1850; T. lorentzi Weber, 1911; T. microlepis Gunther, 1860; and 
T. oHgolepis Bleeker, 1876. 

From these certain Australian Archer Fishes differ, notably in their fin- and scale- 
counts, proportions and coloration, as defined below. 

Toxotes dorsalis, sp. nov. 

(Figure 5.) 

This new name is provided for the Australian Archer Fish, which has hitherto been 
called T. chatareus by some authors. The latter is an Indian species, originally described 
as Coius chatareus by Hamilton-Buchanan (Acc. Fish. Ganges, 1822, pp. 101 and 370, 
PI. xiv, fig. 34) and his figure shows a deeper fish with dorsal fins more peaked and 
different colour-pattern from the new Queensland form. Later figures by Bleeker, 
Agassiz, Fowler, H. M. Smith, Weber and Beaufort and others also show true chatareus 
as having the last dorsal spine longer than the first dorsal ray and a blotch on posterior 
dorsal rays, whereby they differ consistently from Queensland fishes, in which the 
fifth dorsal spine is shorter than the first ray, whose height is nearly half length of 
soft dorsal base. The specific characters are as follows; 

D. V, 14; A. iii, 17; P. 12; C. 16. L. lat. 35; 1. tr. 6/1/11; predorsal sc. c. 26. 

Head (64 mm.) nearly 3, depth (67) 2-3 in standard length (160). Bye (12) 4-6, 
interorbital (20) 2*7, snout (14) 3*8, pectoral (44) 1*2 in head. 

General characters as in Weber and Beaufort's account of T. chatareus (Fish. 
Indo-Austr. Archip., vii, 1936, p. 203, fig. 53, A~C). Rostro-dorsal profile slightly convex. 
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Anal base shorter than that of the two dorsals. Dorsal origin nearer caudal than snout 
and over tip of pectoral. Gill-rakers 0/1/5. Longest (third) dorsal spine (22*5 mm.) 
one-third of depth of body below it. and much shorter than head without snout. Fifth 
dorsal spine shorter than first ray. 

Colour, in alcohol, yellowish on sides and below, dusky brown above. Six to seven 
conspicuous dark greyish-brown blotches along side between eye and upper caudal 
peduncle. First dorsal, pectorals and ventrals yellowish. Soft dorsal and anal mostly 
dark grey, their posterior rays pale yellowish and not blotched. Caudal dark grey. 



Pig:ure 5 .—Toxotes dorsalis Whitley, Holotype from Flinders River, Queensland. 

G. P. Whitley del. 


Described and figured from the holotype, 160 mm. in standard length, L.C.F. 200 mm., 
or 8 inches overall. Austr. Mus. regd. no. I. 13056. 

Loc, —Flinders River, near Hughenden and Richmond, Queensland (Leichhardtian 
fluvifaunula); Mr. F. L. Berney, 1914. 

This species ranges from north-western Queensland across the Northern Territory 
to north-western Australia, but there are probably subspecies, races or separate stocks 
in different localities. Typical Flinders River specimens have D. v, 13-14; A. iii, 17 
(18); L. lat. 35 or 36 and Tr. 4-5/1/10-12, their scales being more numerous than in 
Northern Territory specimens. 

Many paratypes are in the Australian Museum from the Unsley River near its 
junction with the Copperfield River, Queensland; and from Mataranka, Roper River, the 
Katherine River and the environs of Darwin in the Northern Territory. Waite's 
Toxotes sp. from “Mandurah, Western Australia" appears to represent another form 
and there are allied races or subspecies yet to be described from New Guinea. 

Toxotes Ulysses, sp. nov. 

(Plate xvii, figure 3.) 

Toxotes chatareus Steindachner, Denkschr. Akad. Wiss. Wien, xli, 1, 1879, p. 3 (Cleveland 
Bay, Queensland). Id. Klunzinger, Sitzb. Akad. Wiss. Wien, Ixxx, 1, 1879, p. 364. 
Not Coins chatareus Ham.-Buch., 1822. 

Toxotes sp. Paradice, Quart. Rev. Health Insp. Assoc. Austr., iv, J, 1926, p. 48 and fig. 
(Queensland). 

? Toxotes chatereus (sic) Carr, N. Qld. Nat., xv, 84, 1947, p. 4; Shipway, ibid., xv, 86, 
1947, p. 9 and fig. (Barron River, Queensland). 
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D. V, 12; A. ill, 16; P. 13, L. lat. 29. Tr. 4/1/10 to 4/1/3 on caudal peduncle. 
Predorsal sc., c. 22. 

Head (72 mm.) 2-7, depth (95) 2*0 in standard length (196). Eye (15) 4*8, inter¬ 
orbital (27) 2*6, snout (23) 3*1, pectoral (67) 1*2 In head. 

General characters as in preceding species. Rostro-dorsal profile concave over eye, 
convex posteriorly. Anal base equal to base of two dorsals. Dorsal origin over extreme 
tip of pectoral. More than five gill-rakers. Longest (fourth) dorsal spine (c. 37 mm.) 
about 2i in body below it and little exceeding postorbital. Fifth dorsal spine slightly 
longer than first dorsal ray. Caudal subequal to postorbital. Axillary ventral scale 
covered with smaller scales. 

Colour, in alcohol, yellowish on sides and below, dusky-brown above. Five or six 
conspicuous dark greyish-brown blotches along sides between eye and upper part of 
caudal fin; of these, three blotches over the body are very large and round, larger than 
eye. First dorsal, pectorals and ventrals yellowish. Soft dorsal and caudal dirty 
yellowish. Anal grey, with lighter yellow tinge on spines and last rays. No conspicuous 
dark blotches on fins. 

Described from the holotype, 196 mm. in standard length, L.C.F. 235 mm. or 9*6 
inches overall. Austr. Mus. regd. no. lA. 2220. 

l/oc.—Townsville, Queensland, 8th October, 1924; Surgeon-Lieut. W. E. J. Paradice, 
R.A.N. Probably lives in brackish water and enters the Jardinean fiuvifaunula. In 
his diary Dr. Paradice noted: **Toxotes present in twos or fours at Townsville every 
visit until end of October. Then never seen (cool change). Present at Hinchinbrooke 
in September.’* The Australian Museum has smaller paratypes from Cardwell (no. 
I, 249) and Cairns (IB. 43), with D. v, 12-13; A. iii, 16-18; Sc. c. 26-29; Tr. 4/1/10; 
base of dorsals less than that of anal in young. 

T. Ulysses is distinguished from dorsalis^ its nearest ally, by its larger scales, 
different proportions, concavity in profile over eye and larger blotches on body. Dorsal 
and anal bases subequal in larger specimens. 

Protoxotes, gen. nov. 

Orthotype, Toxotes lorentzi Weber. 

The most primitive of the Archer Pishes, the type-species has very small scales, 
about 46 in 1. lat., and seven or eight scales between first dorsal spine and 1. lat. The 
dorsal origin is further forward than in Toxotes and the Mat. is not inflected anteriorly. 
No dark stripes or blotches on body. 

Protoxotes lorentzi (Weber). 

Toxotes lorentzi Weber, Notes Leyden Mus., xxxii, 1911, p. 232. Near Merauke, Papua. 

Id. Weber and Beaufort, Fish. Indo-Austr. Archip., vil, 1936, p. 198, fig. 52 (refs.). 

Two specimens, 6^ to 6i inches long, were collected by A. Morton in Yam Creek, 
Northern Territory, more than thirty years before Weber described the species from 
New Guinea. Austr. Mus. regd. nos. A. 4812-3. 

New record for Australia. 

Key to the Australian Archer Fishes. 

A. L. lat. about 46, running straight. Dorsal origin nearer snout than end of tail. D. v, 

13-14. Head and body without blotches . Protoxotes (gen. nov.) lorentzi. 

AA. L. lat. less than 40, with anterior inflection. Dorsal origin nearer end of tall than snout 
or mid-way. Head and body with dark bands or blotches. 

B. Pour dorsal spines . Toxotes jaculator. 

^ BB. Five dorsal spines. 

C. L. lat. more than 30 . T. dorsalis, sp. nov. 

CC. L. lat. 30 or less. 

D. Five bands across body . variety from “Mandurah”. 

DD. Round blotches on body ... T. ulysses, sp. nov. 

BBB. Six dorsal spines (fide Castelnau) . T. oarpentariensis. 
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Family aOBIIDAE. 

Rewa, gen. nov. 

Orthotype, Rewa hicklingit sp. nov. 

A small river goby from Fiji which seems unlike anything known to me in literature 
or collections. Superficially It seems like Bryanina Fowler (Occ. Pap. Bish. Mus., ix, 
1932, p. 10) from Tahiti and the Marquesas, and like Gohius graeffei Gunther, 1877, from 
Namusi, Fiji, which is an Aboma, but is different. 

Snout bluntly rounded. Lips toothless, the upper one thick. Mouth small, reaching 
below front of eye, its cleft oblique. Tongue not notched. Teeth microscopic. No pit 
above opercle; papillae not apparent, no barbels or orbital cirrhus. Chin rounded but 
not jutting. 

Body rather elongate, compressed, more so posteriorly, where it is deep between 
dorsal and anal fins. Shoulder-girdle not lobed. Scales ctenoid. Trunk not naked 
anteriorly. No anal papilla. 

First dorsal fin with five or six slender spines, well separated from second. Soft 
dorsal and anal free from the somewhat pointed caudal. Pectoral base muscular, the 
fin pointed, without free silk-like rays. Ventrals five-rayed, united as a short, circular, 
flat (not cup-shaped) sucking-disc, adnate to abdomen anteriorly. 

Rewa hfcklingi, sp. nov. 

D. V or vi/i, 10; A. 10; Sc. c. 33. Tr. 9 between soft dorsal and anal. About 10 
predorsal scales. 

General characters as defined for genus. 

Colour, pale green with dark chromatophores crossing sides posteriorly; two dark 
marks before base of tail. Two median dark lines from vent converge and join below 
caudal peduncle. A row of spaced blackish dots each side of second dorsal fin. A dark 
internal smudge near beginning and end of anal fin. Groups of black dots on snout, 
cranium and elsewhere. No bands on head or body and no dark bases to paired fins. 

Holotype (Austr. Mus. regd. no. IB. 1949) and seven paratypes (IB. 1969-1951), up 
to 32 mm. in total length. 

Loc .—Rewa River, Fiji, 2nd and 3rd July, 1947. Collected by Dr. C. F. Hickling, 
Fisheries Adviser to the Colonial Office, London, after whom I have pleasure in naming 
the species. 


EXPLANATION OP PLATE XVII. 

Pig:ure 1 .—Odontaapia herbati Whitley. Lateral view of holotype from off Gabo Island, 
New South Wales. 

Piffure 2 .—Pomadaaya auritvs (Cuv. & Val.). A specimen from Newcastle, New South 
Wales. 

Plgure 3 .—Towotea ulyaaea Whitley. Holotype from Townsville, Queensland. 

Photos, Howard Hughea 
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A RE-EXAMINATION OF AN UPPER PERMIAN INSECT. 
PARAKNICHTIA MACNIFICA EV. 


By J. W. Evans, Sc.D. 

(Figures 1-15.) 

In the Permian strata of America, Russia and Australia there have been found 
abundant remains of insects belonging to the sub-order Homoptera. However, up to 
the present not a single undoubted representative of the Heteroptera has been described 
from either the Permian or the Carboniferous. It is true that the figure of the forewing 
of Phthanocoris occidentalis Scudder from the Carboniferous of America suggests that 
of an insect belonging to the Heteroptera, but Handlirsch (1908) was of the opinion 
that the apparent division of the wing into corium and membrane was due to a fracture 
in the underlying rock. 

A few Heteroptera have been described from the Triassic. These include Dunstania 
pulchra Tillyard, Dunstaniopsis triassica Tillyard (1918) and Triassocoris niyersi 
Tillyard (1922). Handlirsch has figured several from the Jurassic, the most convincing 
being Archegocimex geinitzi Handlirsch and Eocimex liasinus Handlirsch. 

While much has been written about the relationships of the two sub-orders of the 
Hemiptera to each other, their relative antiquity and their origin, little more can be 
surmised than that both arose during Carboniferous times and that their common 
ancestor did not survive into the Permian epoch. If this surmise is correct, then it 
can be expected that Heteropterous remains will occur in Permian strata. 

It is the purpose of this paper to suggest that an insect, formerly described from 
the Upper Permian of Lake Macquarie, New South Wales, as a Homopteron belonging 
to the family Ipsviciidae, and named Paraknightia magnifica Ev., is in reality a 
representative of the sub-order Heteroptera. (Evans, 1943.) 

The principal features in which the Homoptera differ from the Heteroptera are 
associated with the head. The wings, especially the forewings, are also distinctive, 
both in the manner in which they are folded as well as in their texture and venation. 
While in the Homoptera the wings are usually carried roof-wise over the body, in the 
Heteroptera they lie flat and overlap apically. In texture, those of the Homoptera are 
either entirely membranous or entirely coriaceous, while the forewings of most 
Heteroptera are coriaceous basally and membranous apically. 

Fossils do not provide evidence relating to wing position. It thus would seem that 
the only criterion for the determination of the correct sub-order from evidence provided 
by wings (assuming that characteristic venational features are lacking) is the presence 
or absence of a transverse line dividing the corium from the membrane. Even such a 
dividing line may not provide positive evidence, since there are some Homoptera 
belonging to both extinct and recent forms, which have a similar line, the nodal line. 
Nevertheless there exists a feature common to the forewings of many Heteroptera 
which is entirely lacking in those of the Homoptera. This feature is the costal fracture. 

The costal fracture is a transverse line of weakness which extends from the costal 
margin of the hemielytron as far as the median furrow, or as far as vein R + M. The 
i^rea of the wing thus separated from the remainder is known as the embolium 
(Figs. 2, 3). 

An, embolium is usually regarded as a special characteristic of the Miridae and 
Anthocoridae, but it occurs also in insects comprised in several other families of the 
Heteroptera. It is especially well developed in the Naucoridae (Fig. 2, Pelecoria 
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carolincn»i8 Bueno); In the Belostomatidae (Figs. 5, 6, Lethocerus annulipea H.S., Fig. 7» 
Beloatoma minor Dufour); in the Ochteridae (Fig. Ochterua marginatua Latr.); in 
the Notonectidae (Fig. 9, Notonecta uhleri Kirk.); and in the Velocipedidae (Fig. 10, 
Scotomedea alienus Diet.). It is present also in the Corixidae (Abbott, 1923) and in 
the Nepidae, Gelastocoridae, Mononychidae and Helotrephidae, and in the last-named 
family has been referred to by Esaki and China (1928) as the **clayulus'’. In the 
Cryptostemmatidae, although the median furrow is obsolete, the costal fracture may be 
retained, as is the case in Cryptoatemma aordida China (China, 1948). Sometimes the 
embolium is clearly differentiated although the costal fracture is indistinct; for instance, 
in the Pentatomid, Bathrus variegatua Dist. (Fig. 4). 


•f 



Figures 1-7. 

1, (Parakniffhtia viaynijiva Ev.), forewing. 2, Pelecoris carolinensia Bueno (Naucoridae), 
forewing. 2, LyyHs vanduzei Knight (Miridae). forewing. 4. Bathrus varieyatna Dist. 
(Pentatoniidae), forewlng. 0, Lethocerus annulipes H.S. (Belostomatidae), forewing. 
6, L. annulipes, margin of forewing. 7, Belostoma minor Duf. (Belostomatidae), ventral surface 
of thorax, abdomen and forewing. In part. Of., costal fracture; m/., median furrow; vs., claval 
suture; emh., embolium; vjin., cuneus; nl, nodal line. 


The term **embolium’* has been given different meanings by different authors. Some 
have used it in the sense employed above (Comstock, 1918; Usinger, 1937, 1938). On 
the other hand, China and Myers stated: “Venationally the embolium may be defined 
as that part of the corlum between R + M and the actual anterior margin, formed by 
the turning over of the true costal margin ... it is a specialized unit comparable to 
the clavus and cuneus.” Two misinterpretations are inferred in this statement. First, 
the embolium has nothing to do with venation, as the median furrow and not R + M 
forms its posterior boundary. Secondly, the cuneus is not a specialized unit; it is 
no more than that part of the corium which lies between the costal fracture and the 
nodal furrow. As pointed out by China and Myers, yet another interpretation of the 
embolium was given by Knight (1923), who used the term to define a narrow costal 
border of the hemielytron of Mirids, which is limited posteriori]! by an indistinct Sc. 
The same authors also mention that Reuter (1910) called the costal border, which in 
Pyncoderea spp. and certain other Mirid genera is cut off from the rest of the corium 

DD 
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by a deeply impressed furrow, the embolium. In the Miridae a true embolium is best 
represented in forms such as Monalocoru parvulus Reut., a species which has been 
figured by China (1988). 

Of the Permian Hemiptera described by me in 1943, the most striking and best 
preserved specimen was the one which was given the name Paraknightia magniftca. 
Both forewings of this fossil are preserved, and as well the pronotum, scutellum and 
the abdomen, the last-named with a well-developed ovipositor. The forewings show no 
trace of a nodal furrow, a feature which would immediately have suggested Heterop- 
terous relationships, but they have on the other hand a distinct costal fracture. In 
the original description the fracture was called the nodal line, and although it was 
pointed out that it was not homologous with the nodal line of other Homoptera, its 
true significance was not appreciated. 




nectidae). 10, Scoiomedea alienus Dlst. (Veloc-ipedidae). 11, OucopclUis varicolor F. 
(Lygaeidae). 12, Dicephalua teleacopicua Kirby (Henicocephalldae). 

The forewing of P. magnifica, which is 12 mm. long, is Illustrated in Figure 1. The 
illustration is of the lower and not of the upper surface of the wing, as is the case 
with all the other figures. The median furrow cannot be distinguished in the fossil 
impression, but it is probable that it occurred as indicated in the figure, since this is 
its most usual position in relation to R + M. 

The tegmina of Homoptera lack a costal fracture and seldom have a well-developed 
median furrow. In this sub-order a median furrow is best retained in the archaic 
Hylicidae (Fig. 13, Balala fulviventris Walk.), in which it is incorporated basally in 
R + M but is distinct distally. The more usual mode of occurrence in the Homoptera 
is illustrated in Figure 14 {Poophilus adustus Walk., Cercopidae), where the furrow 
does not extend even as far as the junction of R and M. In the Heteroptera also the 
median furrow is sometimes poorly developed, as for instance in the Lygaeidae (Fig. 11, 
Oncopcltus varicolor F.). 
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The Other characteristic feature of the forewings of Heteroptera, the nodal furrow, 
is lacking in some representatives of this sub-order. Thus it is absent in some 
Ochterids (Fig. 8, Ochterus marginatus Latr.), Saldids, Gerrids and Naucorids. It 
is not present in any representatives of the family Henicocephalidae (Fig. 12, Dicephalus 
telescopicus Kirby). It is interesting to note that in the forewings of representatives 
of the Henicocephalinae the median furrow is anteriorly placed in relation to R. 
Usinger (1932) at one time believed this furrow represented the remains of Sc; later 
(1945) he altered his views on the venation of the Henicocephalidae, and now is of 
the opinion that Sc lies along the costal margin of the wing and that the vein labelled 
R in Figure 12 is vein R + M. 





Figures 13-15. 

1.3, Balala fulviventria Walk. (Horn., Hylicldae), tegmen. 14, Poophilua aduatua Walk. 
(Horn., Cercopidae), tegmen. If), Panesthia javanica Serv. (Orth., Blattldae). 


It is evident, therefore, that the lack of a nodal furrow need not prevent the 
inclusion of P. magniflca within the Heteroptera. 

The venation and shape of the wing must now be taken into account, but although 
a study of the venation yields no positive evidence, the manner of the reduction of 
the veins and the fact that they are obscure apically certainly suggests an approach 
to the heteropterous condition. In shape and in the size of the clavus they resemble 
recent Homoptera rather than Heteroptera. So far as the embolium is concerned, It is 
almost certain that the embolium of P. mag7iifica is homologous with those of recent 
Heteroptera, but the origin and the function of this development of the forewing is 
problematical. 

A search in other orders of insects for a development similar to the costal fracture 
yields little result, the only comparable one being the nodus of the wings of Odonata. 
If, however, the embolium is regarded as an area of the wing which jgi limited posteriorly 
by an alar suture, comparison is possible with the forewings of certain Orthoptera. 

Figure 16 represents the forewing of a cockroach, Panesthia javanica Serv., and in 
the figure all the veins have been omitted except the radius and an obscure subcosta. 
Comparison of this figure with Figure^ 2 reveals a striking correspondence in shape and 
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lines of weakness between the Blattid and the Naucorid. Both wings are divided into 
three distinct areas by the costal suture (or median furrow) and the claval suture. 
In the Blattid, only the claval suture reaches the margin of the wing, while In the 
Hemipteron both sutures reach the margin. It is possible that the costal fracture of 
Heteroptera may be associated with the mechanics of flight, and the extension of the 
median furrow to the border of the wing permit of greater flexibility. In recent 
Heteroptera an embolium is especially associated with those insects which have reduced 
venation in the corium. 

As all the available evidence of a positive nature, with the exception of the shape 
of the forewing, suggests that P. magniflca belongs to the Heteroptera rather than to 
the Homoptera, it is accordingly transferred to the latter sub-order and a new family, 
the Paraknightiidae, created for Its reception. This family has the following charac¬ 
teristics: pronotum with well-developed lateral paranota; tegmen with a short, but 
broad, embolium extending as far as the junction of R-f M and without a nodal furrow; 
a well-developed ovipositor in the female. 

Already in Upper Permian strata of New South Wales some splendidly preserved 
heads of small Homoptera have been discovered, while in the Russian Permian the 
heads of several large Homoptera have been brought to light. If the head of P. magniflca 
were to be discovered, not only would it finally decide the correct sub-ordinal position 
of this insect, but it might lead as well to a better understanding of the inter¬ 
relationships of the two sub-orders of the Hemiptera. 
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FOSSIL INSECT BEDS OF BELMONT. N.S.W. 

By O. LeM. Knight, B.E., Assoc.M.Inst.C.E., A.M.I.E.Au8t. 

Hon. Correspondent, Australian Museum. 

(One map.) 

Fossil Insect remains were discovered in the Newcastle Coal Measures in 1898 by 
Mr. John Mitchell, Principal of the Newcastle Technical College, when a wing, not 
described and subsequently lost, was found by him in shale overlying the Yard Seam 
at the base of Flagstaff Hill, Newcastle, and reported in the Proceedings of the Linnean 
Society of New South Wales, Vol. xxiii, 1898, p. 437. 

In 1917 Dr. R. J. Tillyard described a number of wings found by Mr. Mitchell, of 
which two were found near the Soldiers' Baths, Newcastle, on an horizon just above 
the Dirty Seam (Proc. Linn. Soc. N.S.W., xlii, 4, p. 721), and in 1921 Dr. Tillyard 
described a further two wings found by Mr. Mitchell on the railway embankment near 
Merewether Beach, Newcastle (Proc. Linn. Soc. N.S.W., xlvi, 4, p. 413). 

With the exception of these five wings, all the insect remains from the Newcastle 
Coal Measures have been found on an horizon which was first discovered by Mr. 
Mitchell in a shallow quarry about two miles north of Belmont, and subsequently traced 
to other localities between Belmont and Warner’s Bay on Lake Macquarie. This horizon 
has proved to be very prolific in fossil insect remains, and nearly two thousand 
specimens from it are registered in the Australian Museum collection. Of these, 
approximately half are represented by the magnificent collection presented to the 
Museum by Mr. Malcolm S. Stanley in 1943. 

During the past three years the writer and Mr. D. Walker have spent such time 
as was available in mapping the Belmont Insect beds and determining their correct 
relation to the Newcastle Coal Measures. The outcrop is shown by the heavy broken 
line on the accompanying map. 

The original outcrop found by Mr. Mitchell is approximately half a mile north 
of the John Darling Colliery and a quarter of a mile east of the Pacific Highway at 
the turnoff to the John Darling Colliery and Redhead. It continues around a low 
hill to the east of the Highway, and outcrops very prominently at the main gate 
of the colliery and along its northern boundary. 

This eastern outcrop, however, is an isolated one, the main portion of the beds 
occurring to the west and north of the Pacific Highway. 

At the top of Devil’s Elbow, on the Pacific Highway, three miles north of Belmont, 
the beds outcrop about five chains to the west of the highway on the road leading 
through Violettown to Warner's Bay. This road follows a ridge running north-west 
for half a mile and then north for another mile and a half, and the insect beds outcrop 
to the east of the road at distances varying up to 20 chains and at an elevation of 
200 to 280 feet above sea level. 

West of this road the horizon follows the heads of the gullies feeding Sheppard's 
Creek and Snake Creek, and crosses the road again about two^nnlles north of the 
Devil's Elbow. 

The dip of the beds is in general W to SW at approximately 3°, but is variable, 
the strike following roughly the contours of the structural basin of which Lake 
Macquarie occupies the centre. 
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In the vicinity of the ridge running east from Rocky Point, at the southern extremity 
of Warner’s Bay and dominated by a hill known as The Knob, a very pronounced 
vergation in the structural contours indicates local warping with a crest of about 70 feet 
above the normal horizon. 

Isolated outcrops have been found near the shore of Warner’s Bay, one at lake 
level on the northern shore of the bay and one eight feet above mean water level in 
a cliff on the eastern side of the road skirting the bay, about eleven chains north of 
the Warner’s Bay-Charlestown Road. 

The horizon of the beds lies about 70 feet below the bottom of the Fassifern Coal 
Seam or approximately 270 feet below the upper limit of the Newcastle Coal Measures 
as given by David (Geological Survey of N.S.W. Memoir, Geology, No. 4, 1907). 

The rock in which the insect remains are found is a hard, very fine-grained chert 
about two feet six inches thick. Stratification is pronounced and well-defined joints 
cause the chert to break into rhomb-shaped blocks. The colour is light-grey to bluish- 
grey near its upper surface and becomes black towards the lower boundary. It 
weathers to a softish white rock stained a pinkish-brown colour on the weathered faces. 
In some cases the chert is so highly silicified as to be slightly translucent, and all 
evidence of banding is obliterated. These characteristics are typical, and even when 
the outcrop material is almost completely disintegrated the presence of the chert outcrop 
is indicated by small flat fragments of a pinkish colour. 

The Insect bed is underlain by sandstone for a depth of 15 to 18 feet, beneath which 
is a very prominent bed of coarse, strongly-cemented conglomerate, consisting of 
water-worn pebbles, including pebbles of coal. The thickness of this conglomerate is 
approximately 60 feet. 

At a level about 10 feet below the insect bed, fossil wood abounds on the surface 
wherever the chert has been traced, and this horizon includes sections of fossil trunks 
up to 18 inches in diameter. 

The insect remains are invariably associated with Leaia and Estheria, Pish 
scales are plentiful in some localities, though no fossil fish have been found. One 
specimen of a king crab (Limulus) has been reported, but this has not been verified. 

The associated fossil plant remains are Glossopteris, Phyllotheca, and Noeggerathi- 
opais with occasional Annularia and Sphenopteris, The lower portions of the beds 
possess a coarse texture and are dirty brown to black in colour. Comminuted plant 
remains resembling chopped straw are prevalent in this portion of the beds. 

Taking into consideration the odds against an insect wing being preserved and 
against cleavage Just where a wing occurs, the number of wings found indicates that 
the insect population must have been extraordinarily large. Although each wing found 
represents two to three hours’ work, the yield from a cubic foot of the best layers, 
split in a good light and carefully examined, is estimated at 10 to 20 wings. This can 
only be a very small fraction of the Insect population and yet indicates some hundreds 
of million wings per square mile of the beds. 

No further work has been done on the insect horizon discovered by Mr. Mitchell 
at Newcastle in the neighbourhood of the Yard and Dirty Seams, nor has the extent 
of the Belmont insect-bearing beds been determined. Undoubtedly this insect horizon 
will be found outcropping in the hills to the north-east of Warner’s Bay and in the 
hills to the east of the John Darling Colliery, between the Belmont railway and Nine 
Mile Beach. It may also be found on the other side of Lake Macquarie in the vicinity 
of the West Wallsend-Awaba Road, and even further south. 

One insect wing has been recorded by W. S. Dun (Journ. Proc. Royal Soc. N.S.W., 
Vol. xlv, 1911, p. 664) from the roof of the coal seam in the Sydney Harbour Colliery 
at Balmain, associated with a species of Taeniopteria, 

Tillyard, in describing this wing (Proc. Linn. Soc. N.S.W., xliii, 2, p. 260) gives its 
horizon as 600 feet above that of the Belmont beds, which would place it about 300 feet 
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above the upper limit of the Permian as given by David. Although closely associated 
with the Upper Goal Measures, it is doubtful whether this insect should be considered 
a Permian genus. 

Permian Fossil Insects from the Newcastle {N.S.W.) Coal Measures. 
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A FOSSIL MflCOPTERON FROM THE TRIASSIC BEDS 
AT BROOKVALE, N.S.W. 

By E. F. Bibk. 

(Plate xviii and Figures 1-4.) 

The shale beds at Brookvale have yielded beautifully preserved insect fossils, some 
of which have been described by Tillyard (1926) and McKeown (1937). In many cases 
the wing pigmentation pattern has been preserved, as it is in the Mecopterous wings 
described here. The lithology and horizon of this fossil bed have been outlined in 
earlier papers, so it is sufficient to restate that they occur in a lens of shale in the 
Hawkesbury Sandstone Series of Triassic age. 

Although there are eleven fossil specimens of Mecoptera, they are all of the one 
species, representing both forewings and hindwings and portion of the body structure. 
The only parts not known are the apex of the abdomen and most of the legs. One 
specimen shows clearly a side view of the head with antennae, and the thorax with 
portions of the wings. The fossil resembles some of the Liasslc Orthophlebiidae very 
closely but retains a distinct cubito-median Y-vein. It is described in this family as 
a new genus, Choristopanorpa^ having characters of both the recent Chorista and 
Panorpa, but possibly more closely allied to the latter genus. It is very near Mesopanorpa 
Handlirsch as emended by Martynov, 1927. 

Family ORTHOPHLEBIIDAE Handlirsch. 

Mesozoic Mecoptera, forewing with a five-branched media similar to that of recent 
Choristidae; R« variable, tending to pectination, but only two-branched; Sc long, 
almost as long as Rj. Hindwing (based on Choristopanorpa) with cubito-median Y-vein 
absent and M with only four branches; CuP and Ai fused for part of their length. 

Choristopanorpa differs from normal panorpids mainly in the typically five-branched 
M of the forewing. On rare occasions M is five-branched in recent panorpids. 

Genus CHORISTOPANORPA nov. 

Genotype, Choristopanorpa Mfasciata, sp. nov. 

Forewlng with Sc long, reaching into the pterostigma; Rs five-branched, extra 
fork on R*, R^+a forking before R 4 + 3 ; M arising close to base, five-branched, the extra 
branch on M*; cubito-median Y-vein well developed; three anal veins, A 3 forked in the 
genotype. Hindwing with Sc long, simple; Ri forked near apex, Rh typically five- 
branched but occasionally six-branched; M four-branched; cubito-median Y-vein absent; 
CuP and A, fused for part of their length. The hindwing is very similar to that of 
recent panorpids. 


Choristopanorpa bifasciata, sp. nov. 

Porewing. —^Wing rather large, costal space not greatly expanded, apex evenly 
rounded; Sc long, rather close to the costal margin, ending on the margin within the 
petrostigma and with a weak branch to the margin from towards its apex; R decidedly 
curved before the origin of R., R, curved within the pterostigma; pterostigma well 
developed, lower margin sharply defined by a distinct pterostigmatic groove almost 
equidistant from Ri and R.; Rh arising in the basal third, Rt+n forking slightly before 
Ra 44 with R 3 forking again at a level of about the middle of the pterostigma; M arising 
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from R before the humeral cross-vein, forking just after the first forking of R., with 
Ms+« forking rather early and then forking almost immediately, the lower branch 
of the fork being defiected near its base, where it is connected to CuA by a distinct 
cross-vein; cubito-median Y-vein very distinct, both arms well developed but that 
from Cu the longer; CuA with a slight sigmoid curvature towards the wing margin; 
CuP weak, straight, parallel to CuA over its basal portion, connected to CuA by a 
cross-vein at about the middle of their lengths; Ai and A# straight except at base, 
parallel, A* forked about its middle, its lower branch short; wing with two cross-bands 
of dark pigment, the basad one extending over the whole length of the stem of Rh, the 
distad one from the base of the pterostigma to the apex of the wing, darker over the 
anterior half. There may be scattered small areas of pigment in between these two 
distinct bands. The extra fork on R# may occur nearer the wing margin than in the 
type and the cross-vein from M to CuA may pass from the stem of M 4 and not from 
the lower fork of M*. 





Figures 1-4. Choriatopanorpa bifasciata, sp. nov. 

1, Holotype forewing (F.309ri9). 2, Forewing (P.39196). 3, Typical hindwing (F.39195). 

4, Hindwing F.30964). 

Hindwing .—Similar in size and shape to the forewlng, but the costal margin is 
almost straight; Sc long, simple, not quite reaching the pterostigma; R^ almost straight 
for most of its length, basal stem of R not curved, apex of R, forked within the 
pterostigma, upper branch shorter and sigmoidally curved, lower branch longer and 
with a simple, marked curve; R« arising closer to the wing base than in the forewing, 
but the branching very similar; M. appears to arise from CuA, no cubito-median Y-vein, 
only four-branched, forking just after the first forking of Rb, with Ma ^.4 forking again 
rather rapidly; a distinct cross-vein from M 4 to CuA; CuA straight for most of its 
length, with only a very gentle curve at apex; base of CuP not preserved, fused for 
some distance with Ai, but the apical two-thirds free, almost parallel to CuA; other 
anal veins not preserved. The wing pigmentation is similar to that of the forewing, 
but the middle light area is almost divided transversely by a narrow dark band (also 
seen to some extent in the forewing). 

In a second specimen of the hindwing R« is six-branched, the extra fork being an 
end-twigging on Rgu; M as in the typical specimen; Cu and anals better preserved; 
M arises from R at the level of the humeral cross-vein, is fused to CuA for a short 
distance, and then appears to arise as a branch from CuA; CuA sinjple; CuP arising 
from CuA close to the wing base and quickly fusing to Ai for about a quarter of its 
length and then continuing as a simple vein to the wing margin; Aj also simple, A* 
arising from base, simple, A^ arising from base, only partly preserved, probably forked 
at about its basal quarter. 
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The thorax, though crushed, shows a form similar to that of recent Charista, hut 
the face is a little more elongated. 

Types, —Holotype forewlng F.30959 and paratypes F.30956, a large forewing perfect 
except for extreme base; F.39196 and counterpart F.39186, a perfect forewing showing 
variation in the forking of R* and M^; F.30967, a large forewlng perfect except for the 
anals; F.39197 shows a lateral view of the head and thorax with antennae and mouth 
parts and portions of the legs and wings; F.38258 forewings and hlndwings partly 
overlapping and Indefinite body remains; F.38263 and counterpart F.36879 with the two 
wings of each side overlapping and portion of the abdomen showing segmentation; 
F.30062 a poorly preserved complete wing with a six>branched R*; F.39181 imperfect 
overlapping wings with portion of the abdomen; F.39195, the typical hindwing, lacking 
the extreme base and most of the anals, and F.30964 an almost perfect hindwing with 
a six-branched R«. 

Type Locality. —Beacon Hill, Brookvale, near Manly, New South Wales. 

Horizon. —Lenticular shale In the Hawkesbury Sandstone Series, Middle Triassic. 
The hindwing of this species is very similar to that of Parachorista from the 
Upper Permian of Belmont, New South Wales, and would have been placed in that 
genus had the forewlng not been found. The costal space is narrower and the cross¬ 
vein from the long Sc to Ri is not obvious, as it is in Parachorista. R, shows a branching 
similar in the two, but in Chrostopanorpa Ra+g forks clearly before R 4 + 6 . The origin and 
branching of M and Cu are similar, but the amount of fusion between CuP and Ai 
differs as, too, does the shape of the anal veins. 

The forewings of these two genera differ more than do the hindwings. M is only 
five-branched in Choriatopanorpa, Ms being simple and R» has only the same five branches 
as in the hindwing, while in Parachorista there is typically an extra fork to R., but 
the general plan is the same. Sc is either simple or at least not strongly forked near 
its apex in Choriatopanorpa^ but in other characters the wings are very similar. 
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EXPLANATION OF PLATE XVIII. 

Choriatopanorpa hifaaciata, gen. et sp. nov. x 3 diameters ca. Fig. 1. F.30959, holotype 
forewlng. Fig. 2. F. 89196, forewlng variant Fig. 3. F.39195, typical hindwing. Fig. 4. 
F.30964, hindwing variant. Fig. 5. F.88263, overlapping fore- and hindwings and abdomen. 



REVIEW OF THE RISSOIDAE OF NEW SOUTH WALES. 

By Charles F. Laseron. 

Honorary Correspondent, Australian Museum. 

(Figures 1-94.) 

Introduction. 

This paper, the second of a series reviewing some of the families of New South 
Wales mollusca, is based primarily on the collections made by my son John and myself 
during the last twenty years. When Hedley published his check list in 1917 it was 
thought that the work of the systematist was nearly completed and that comparatively 
few species awaited discovery and naming. Since that time, nevertheless, the list has 
been appreciably enlarged, partially by checking known material, but particularly from 
new material brought in by trawlers operating on the continental shelf. Even from 
easily accessible locations on the shore systematic collecting has revealed that a far 
greater molluscan fauna exists than was ever suspected. This applies particularly to 
the smaller species which, though often of quite striking character, have in many cases 
been overlooked. Size is, after all, relative, and actually the species of small shells, 
say under 5 mm. in length, greatly outnumber those of larger size, while the number 
of individuals must be very much greater. Thus when the broader problems of marine 
zoology are considered, the relative importance of minute molluscs must at least be as 
great as, if not greater than, those of more conspicuous size. 

Minute size makes study perhaps a little more difficult, but the student of small 
shells is fortunate in one way. In the early days of collecting very few found their 
way abroad, and they have thus escaped the involved synonymy which so obscures 
the identity of many of the larger species. Most of the known species have been 
described locally, and the literature and types are accessible to the local student. The 
contributions of such men as May, Tate, Charles Hedley and others to Australian 
scientific journals have been most carefully compiled and are of great accuracy. The 
work of the late Charles Hedley particularly is so clear, careful and accurate that it 
is a magnificent foundation on which to build. 

The chief limitation in the past has been that most of the small material dealt 
with has been collected from shell sand from the beaches. This, though not without 
value, is at times worn and faded, and specimens are found in ones and twos instead 
of in colonies as when procured alive. One can go farther and say that with some 
groups beach material is practically unidentifiable, yet the same when found alive 
present very little difficulty at all. 

In this paper live material has been dealt with wherever possible. A fruitful 
collecting ground has been the various algae abundant in rock pools right along the 
coast. These, if washed in fresh water, yield myriads of small shells which can be 
sorted out with a lens from the debris. The bottoms of rocks when scrubbed into a 
basin yield a further harvest, as do also masses of mussels, broken galiolaria tubes, 
the surface of sponges, and so on. Deeper water material has been obtained by 
dredging, also by the examination of mud and sand brought up by trawlers from the 
continental shelf. For the latter I am particularly indebted to Mr. T. Nielsen, of 
Crookhaven, who has for some time regularly sent me parcels of material so obtained. 
Though only a small proportion of dredged material is obtained alive, on the whole 
it is in much better condition than that found on the beach. Even for shore species 

£ 
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it has been found more profitable to dredge in very shallow water adjacent to the 
beaches and rocks than to rely on what is washed up by the tide. 

The limitation of this paper to New South Wales is deliberate, as has been the 
determination to keep the limits of collecting within this area. The coast of New 
South Wales has long been considered a distinct zoogeographical province, separable 
on the one hand from the tropical waters of the Queensland coast, and on the other 
from the southern shores of Australia by the isthmus which until recently connected 
Tasmania with the mainland. With the east coast of Tasmania there is much closer 
relationship, and many zoologists have considered that these two areas should be 
merged into one province. A check of the species dealt with here rather strengthens 
this viewpoint. Hedley allowed 49 species under Rissoidae in his check list. This list 
is now raised to 95. Of these, 33 are described as new, but it is possible that the range 
of some of these will be later extended to Tasmania. Of the remainder, 36 species 
are so far found to be common to both areas, and these include many of the commonest 
and most typical forms. 

Though a large number of new species and records is now added to the list, it is 
doubtful if this is yet nearly complete. The day of the systematist is not ended, for only 
when the lists are practically completed, and all the species identified and named, can 
the more important research be properly undertaken. Such questions, therefore, as 
comparative anatomy, life history, evolution and ecology are still largely problems for 
future study and solution. 
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Types. 

All specimens illustrated, in addition to the types of new species, have been 
presented to the Australian Museum. 

Families and Genera. 

Under Rissoidae is here included a rather heterogeneous assemblage of forms, 
between many of which there will probably ultimately be found but little relationship. 
For the purpose of a review of species, Hedley’s New South Wales check list has been 
used as a basis, and all genera there included under Rissoidae have been dealt with. 
In a recent paper on the Australian Rissoidae, B. C. Cotton (1944, p. 286) has pointed 
out that Riasoina, Rissolina and Stiva are now recognized as belonging to a separate 
family, the Rissoinidae, while Diala goes to the Litiopidae and Cithna to the 
Cyclostremidae. Probably as knowledge grows a further regrouping of genera will be 
necessary. 

Owing to the generally simple form of the shell, shell characters alone are sufficient 
for little more than specific determination, and questions of true genetic relationship are 
largely undecided. Even the selection of generic names for Australian rissoids is still 
a major problem. Certain groupings seem fairly natural, and as long as this is 
regarded as tentative and a matter of convenience no great harm is done. Throughout 
the world a multiplicity of genera have been introduced, but attempts to correlate 
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Australian species with these has led to much confusion. Iredale (1914) Introduced a 
number of genera for Neo*Zealandic species, and both Hedley and May used Iredale’s 
names for many New South Wales and Tasmanian shells. On the whole it seems wise 
to follow the same procedure, rather than plunge again into the maze of inTolved 
nomenclature in which so much of a research worker's time and energy is so hopelessly 
lost. It is a relief, in fact, to have on hand established generic names, and future writers 
can be left to thrash out their validity. 

Unfortunately, Iredale, while he designated certain species as genotypes, and in a 
few cases discussed their relationship, entirely omitted any generic descriptions, and it 
has been left to others to define the limits his genera are intended to cover. That 
opinions have differed can be seen by comparing the check lists of New South Wales 
(Hedley) and Tasmania (May). In these each writer frequently uses different generic 
names for the same species, those under Haurakia, Merelina and Estea being particularly 
confused. 

For this reason generic descriptions are here given, and may be considered as 
general interpretations adapted for the identification of Neo-Peronian forms alone. This 
had already been done before reading Cotton's paper, rather fortunately perhaps, as it 
ensured a quite independent approach to the problem. It is interesting, therefore, that 
the conclusions reached are almost identical, though differing in some details, mainly 
on the relative genetic importance of some shell characters. Cotton also gives a key 
to the various genera. While such keys are useful to students, they are of necessity 
somewhat artificial. I have not followed his key in this paper as, in my opinion, forms 
which seem closely allied are separated too widely—for instance, Estea and Bcrobs. 
After checking this paper with Cotton's, some revision in names has been made, in 
order to bring the two as closely in line as possible. For instance, Cotton prefers 
Bcrobs of Watson to Carpenter's genus Amphithalamus, which I think is justified, 
particularly as the genotype of Scrohs is a well-known Australian species. Of Cotton's 
new genera, Buhestea and Eusetia, so far no New South Wales shells can be identified 
with them, and in turn I have added some new generic names for types unknown in 
South Australia. On the whole, however, I think the two papers dovetail well 
together and, it is hoped, will form a basis for future work on the group. 

♦ 

Review of Species. 

Reference. 

"Hedley 636." Number in Hedley’s Check List of Marine Mollusca of New South 
Wales. Supplement to Jour. Royal Society of N.S.W., Vol. li, 1917. 

"May 476." Number in May’s Check List of Mollusca of Tasmania. Govt. Printer, 
Hobart, 1921. 

Genus Rissoina D'Orbigny. 

Under Rissoina are included elongated shells, of moderate size, from 3 to 7 mm. in 
length, solid, with entire, arcuate apertures. The peristome is thickened and is reflected 
back anteriorly to make a rounded, bay-like indentation on the inner margin. The 
sculpture may be spiral or transverse or both, and is sometimes cancellate. 

Rissoina variegata Angas. (Fig. 1.) 

Hedley 636; May 480. 

This is one of the commonest species on the coast. It is found in abundance under 
stones in rock pools between tide marks, both on the outer reefs and within the harbours. 
It is somewhat variable, chiefly in colour, but is generally marked mare or less with 
brown. The ribs are also variable in strength, becoming less persistent on the later 
whorls, and are generally entirely absent on the body whorl of adult shells, the fine 
spiral striae alone being present. 

The figured specimen is from Long Reef, its length 7 mm. 
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Rissolna elegantuia Angas. (Fig. 2.) 

Hedley 584; May 475. 

This resembles R, variegata In general characters, but is slenderer, thinner, with 
very fine and delicate sculpture, and is white in colour. It is not a common shell and 
we have not taken it alive. It is generally found on the outer beaches. Length 7 mm. 

Localities .—Point Halliday (figure); Long Reef; Shellharbour, etc. 

RIssoina cretacea Ten.-Woods. (Fig. 8 .) 

Hedley 533. 

Useful recognition marks are the glossy, white, vitreous texture, the faint transverse 
ribs and the absence of spiral sculpture. It is a deep-water species, and typical of the 
continental shelf. Length 6 mm. 

Localities .—18 fathoms off North Head, Port Jackson (figure); 6-9 fathoms, Sow 
and Pigs Reef; 30-35 fathoms off Crookhaven. Hedley records it from 22 fathoms off 
the Manning River. 


Rissoina fasciata Adams. (Fig. 4.) 

Hedley 635; May 476. 

This is another of the very common species on the coast. It has a lengthy 
synonymy, but Hedley's determination of the proper specific name is accepted. It is 
found with R. variegata alive under rocks in pools, but is very abundant on the beaches 
right throughout New South Wales. Though somewhat variable, this is more apparent 
than real, a sharply defined brown band below the suture often giving an angular 
appearance to the whorls. The broad, rounded ribs form a useful recognition mark. 

The specimen figured was dredged in shallow water in North Harbour; length 
5*8 mm. 


Rissoina aiianae, sp. nov. (Fig. 5.) 

Shell elongated, conical, solid, pure white. Whorls 8 , including protoconch, the 
first dome-shaped, the remainder rounded, sutures impressed. The first two whorls 
(protoconch) are smooth, the sculpture on the remainder consisting of well-defined 
sharp ribs, about 14 to a whorl, crossed at regular intervals by 4 to 6 sharp radial 
keels, elevated to points where they cross the transverse ribs, producing a regular, 
square cancellation, which persists right to the base. Aperture arcuate, angled 
posteriorly, expanded anteriorly, peristome complete, thickened, rounded on the outer 
margin, arched on inner margin. Length 5 mm. 

Locality. —^Woolgoolga, fairly common on the beach (type). 

The regular and beautiful cancellation at once separates this from all other New 
South Wales species, but it would not be surprising to find its range extended north into 


Figures 1-20. 

1, Rissoina variegata Angas. 2, R. elegantuia Angas. 3, R. cretacea Ten.-Woods, 
4, R, fasciata Adams. 5, i?. allanae Laseron. 6, R. iredalci I^ascron. 7, R. usitata Laseron. 
8, Rissolina crassa Angas. 9, Rissolina angasi Pease. 10, Stiva ferruginea Hedley. 11, 8 . royana 
Iredale. 12, 8 . nielseni Laseron. 13, Merelina cheilostoma Ten.-Woods. 14, M. gracUia Angas. 
16, M. subreticulata Laseron. 10, M. eminens Laseron. 17, M. strangei Brazier. 18, M. 
ochroleuoa Brazier. 19, M. apicUirata Tate and May. 20, Haurakia lucida Laseron. 

Figures 21-46. 

21, Jdicrofoasa incidata Frauenfeld. 22, Haurakia novarenais Frauenfeld. 23, H. deacrepana 
Tate and May. 24, H. profundior Hedley (after Hedley). 26, H. filooincta Hedley and Petterd 
(after Hedley). 26, H. aculptiUa May. 27, H. praeda Hedley (after Hedley).**28, Lironoha Hebea 
Laseron. 29, L. imbrex Hedley. 30, L. praetomatilia Hedley. 31, Batea olivacea Frauenfeld. 
32, JB. caatella Laseron. 33, B. aalebroaa Frauenfeld. 34, B. ferviaenaia Laseron. 35, B. 
pyramidata Hedley. 36, B. frauenfeldi Frauenfeld. 37, B. taamanica Ten.-Woods. 38, B. 
albUtona Laseron. 39, B. narrabeenenaia Laseron. 40, B. pulvilla Hedley. 41, E. flgula Lajwon. 
42, B. perpolita May. 43, B. gemma Laser^h. 44, B. gregaria Laseron. 46, B. alvea Laseron. 
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Queensland. I have much pleasure in naming it after Miss Joyce Allan, Conchologist 
at the Australian Museum. 

Rissoina Iredalel, sp. noy. (Fig. 6.) 

Shell broadly conical, slightly translucent, shining, yellowish, with tinges and 
patches of chestnut. Whorls 6, the first dome-shaped, smooth and white, the remainder 
increasing rapidly, slightly rounded, slightly angled below the sutures, which are deeply 
impressed. Aperture arcuate, slightly angled posteriorly, peristome complete, but 
reduced to a broad smear of callus on the body whorl, outer lip somewhat thin, inner 
lip arched and reflected anteriorly. Sculpture consisting of thin, sharp, well-defined, 
transverse ribs, about 16 on the body whorl. The spaces between the ribs are flat 
and crossed by numerous, regular, fine, spiral ridges. Length 6*6 mm. 

Localities ,—Dredged 16 fathoms between Heads, Port Jackson (type), 6 specimens; 
14 fathoms off Long Reef, 2 specimens. 

This handsome species is unlike any other Australian Rissoina; it is broader, has 
a thinner outer lip, and very distinctive sculpture. It is evidently an inhabitant of 
fairly deep water. 


Rissoina usitata, sp. nov. (Fig. 7.) 

Shell small, sub-cylindrical, thin, white, glossy and translucent except for a white, 
opaque band in the centre of each whorl. Whorls 5, the first broad and dome-shaped, 
the remainder slightly rounded, sutures indented. Aperture arcuate, peristome complete, 
but reduced on inner margin to a band of callus on the body whorl. The first whorl is 
smooth, the others have a few faint, incomplete, broad ribs, reaching from the suture to 
the centre; base smooth. Length 2*4 mm. 

Locality.—16 fathoms off mouth of Clarence River (type), two specimens. 

This is the smallest of the local species and is nearest to R, cretacea, than which 
it is smaller, narrower and thinner. 

Rissoina iintea Hedley and May. 

May 478. 

This deep-water Tasmanian shell was recorded from 50-70 fathoms off Green Cape 
by T. Iredale (1924). It is generally like R. variegata, but is faintly striate, with a 
channelled suture. 


Genus Rissolina Gould. 

Rissolina is generally like Rissoina, but the inner margin of the peristome is reflected 
anteriorly to form a plate-like process over the columella. There is also a strong 
fold at the base of the whorl. The shell is heavy, the sculpture consisting of strong, 
well-defined, transverse ribs, persisting right to the base. 

Rissolina crassa Angas. (Fig. 8.) 

Hedley 638. 

Rissolina angasi Pease. (Fig. 9.) 

Hedley 637; May 481. 

Hedley allowed both these species in his check list, and two species have been 
generally considered to occur on the coast. Both are common under rocks in pools, 
crassa being applied to larger, broader forms, angasi to smaller, narrower forms. 
Figure 8 is from a specimen in the Museum collected by J. Brazier from Little Coogee, 
7 mm. long; figure 9 from a specimen from North Harbour, 6 mm. long. Specimens 
down to 4*6 mm. do not differ from the latter in any way. 

Both species are allowed here, but it is by no means certain that they are distinct, 
as many intermediate forms seem to exist. Further study of long series of good 
material iSv necessary to decide this question. 
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Genus Stive Hedley. 

Btiva Is like Riaaoina, but with flatter whorls, and very large for the family, 
specimens being found up to 20 mm. in length. It has the same arcuate aperture, but 
Hedley (1904, p. 192) separated it chiefly by the operculum, which he describes as 
“peltate, concentric, . . . and with a horn resembling that of JefEreysia“. It is conflned 
to deep water. 


Stiva ferruglnea Hedley. (Fig. 10.) 

Hedley 640. 

The specimen figured is from 60 fathoms off Sydney, and its length 19 mm. Hedley's 
type came from 100 fathoms, 16 miles east of Wollongong. 

Stiva royana Iredale. (Fig. 11.) 

Proc. Linn. Soc, N.S.W., xlix, 3, 1924, p. 246, pi. xxxiv, fig. 11. 

Differs from ferrnsfinea by being smaller and with more numerous and finer ribs. 
The type locality is from 10-26 fathoms. Twofold Bay, and the specimen here figured, 
16 mm. long, is from the same locality. We also have it from 30-36 fathoms off 
Crookhaven. 


Stiva nielseni, sp. nov. (Fig. 12.) 

Shell conical, elongate, cream-coloured, faintly splashed with brown. Whorls 9, the 
first dome-shaped, white and glassy, the remainder nearly flat, increasing regularly, 
sutures distinct but not deeply impressed. Aperture arcuate, like a drawn bow, the 
outer margin expanded, the inner margin sharply arched. Peristome complete, thickened 
on the inner margin and reflected anteriorly. Nearly smooth except for faint growth¬ 
lines which are crossed by faint spiral striae. Length 13 mm. 

Localities. —30-35 fathoms off Crookhaven (type); 18 fathoms off North Head, Port 
Jackson. A specimen was also picked up on Cronulla Beach. 

Generally like 8. royana, but can be readily distinguished by the absence of ribs, 
smaller size, and slightly narrower form. The species is named after Mr. T. Nielsen, 
skipper of the trawler “Joan" of Crookhaven, to whom I am indebted for much material 
from the continental shelf. 

Genera Merelina Iredale and Haurakia Iredale. 

Considerable confusion has occurred among Australian writers as to where the 
demarcation lies between these two genera. Iredale, when introducing the genera, gave 
no generic description, but observed in general discussion that Merelina has a spirally 
sculptured protoconch, is heavily varicosed, has a somewhat oval aperture, and varies 
from slender, elongate types to large, stout, tightly wound forms. The genotype is 
Risaoa cheilostoma. For Haurakia he gives no characters whatsoever. The genotype is 
Rissoa hamiltoni, a New Zealand species. In private conversation he has emphasized 
that the main difference between the two is that the protoconch of Haurakia is smooth, 
that of Merelina being spirally striated. 

I have examined a number of specimens of Merelina cheilostoma, which is not 
uncommon, and, curiously enough, though it is the genotype of Merelina, with ordinary 
magnification the protoconch appears to be always quite smooth, while that of the 
closely related M, gracilis is strongly striate. On the general question of the value of 
the protoconch for genetic purposes I am inclined to agree with Dr. H. L. Kesteven, 
who states that there Is a growing inclination to over-estimate its value (1906, p. 332). 
Another example will be referred to later in this section, where Merelinof^ochroleuca has 
a smooth protoconch, while the closely related M, apicilirata has a striated protoconch, 
yet these two species are, I should say, undoubtedly co-generic. 

Both Hedley and May have had diiflculty in assigning species to these two genera. 
For instance, Hedley places novarenaia under Merelina, while May puts it under 
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Haurakia; on the other hand, filocincta is a Haurakia in Hedley's list and a Merelina 
in May’s. A further complication arises by the use by Cotton of the genus lAnemara 
of Finlay, the genotype of which is the New Zealand species L. interrupt<L Of the 
New South Wales species, Cotton includes filocincta and aculptilis under Linemara, 
He remarks that it is distinguished from Merelina by a smooth, glossy and dome-shaped 
protoconch, and from Haurakia by the “tendency to a slight indentation and a stronger 
spiral rib near the suture”. In view of what has already been said about the protoconch, 
this is not altogether satisfactory, and the latter character is altogether too slight 
for generic separation. The use of Linemara for Australian shells would therefore be 
better discontinued. 

As a working basis and for the purpose of this paper, under Merelina are here 
classed heavy, elongate shells with thickened apertures and complete peristomes, while 
under Haurakia are broader, thinner shells, with the peristome Interrupted, its inner 
margin reflected to produce an umbilical furrow or false umbilicus. Many of the 
species will be found to be between these two extremes, so that it is a matter of 
opinion under which they should be included; but the alternative would be to 
synonymize Haurakia under Merelina or to propose further new genera, a course I am 
reluctant to take without more data. 

Merelina cheilostoma Ten.-Woods. (Fig. 13.) 

Hedley 502; May 427. 

This is a fairly common species on the outer beaches, and may be recognized by 
the extremely rugose sculpture and deeply indented sutures. 

The specimen figured is from the Ocean Beach, Manly, its length 2*7 mm. We have 
also taken it from Port Stephens and from other beaches on the north and south coasts. 

Merelina gracilis Angas. (Fig. 14.) 

Hedley 503; May 429. 

This species is found with the former on ocean beaches in many localities, and we 
have it from Port Stephens, Manly and Shellharbour. We have also taken it alive on 
seaweed at North Harbour within Port Jackson. The specimen figured is from this 
locality and is 2*6 mm. in length. 

It is readily separated from M. cheilostoma by its less rugged sculpture and its 
strongly striated protoconch, 

Merelina subretlcutata, sp. nov. (Fig. 15.) 

Shell conical, solid, yellow. Whorls 4i, Including a li-whorled protoconch, which 
is globose and smooth. Whorls rounded, sutures deeply indented. Aperture ovate, not 
angled posteriorly. Peristome entire but reduced on the inner margin to a band of 
callus on the body whorl, where it is somewhat obscured by the overhang of the whorl. 
Outer lip rounded with a moderately thick varix. Sculpture on first mature whorl two 
keels, the upper the most prominent; on the next whprl three, and on the body whorl 
nine regular keels, more prominent above but persisting right to the base. The keels 
are overlaid by regular, transverse riblets, which rise to small protuberances where they 
cross the keels, but become obsolete on the lower part of the body whorl and the base. 
A slight umbilical furrow is caused by the reflection of the inner margin of the peristome 
anteriorly. Length 2*3 mm. 

Localities. —6-9 fathoms, Sow and Pigs Reef (type); Ocean Beach, Manly. 

This resembles Hissoa apicilerata Tate and May, a Tasmanian species, which has a 
less definite sculpture and a striated protoconch. 

Merelina emlnene^ sp. nov. (Fig. 16.) 

Shell small, colourless, translucent, solid, conical. Whorls 4i, including a l|-whorled, 
smooth, globose protoconch. Later whorls rounded, sutures deeply Impressed. Aperture 
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ovate, slightly angled posteriorly. Peristome entire, outer margin with thick varix, 
inner margin rounded. Sculpture on first adult whorl a few Indistinct ribs, on the 
second two prominent keels, and on the body whorl seven keels, regularly spaced and 
persisting to the base. These are crossed by well-defined, prominent, transverse ribs, 
which rise to sharp protuberances where they cross the keels, producing a regular 
cancellation. There are about 14 ribs to a whorl. Length of figured specimen 2*2 mm. 

Habitat, —^Probably a sand-living type. Fairly common on Ocean Beach, Manly 
(type); also in shell sand from Port Stephens. 

The nearest ally to this Is M. hulUana Tate, a common Tasmanian species. 

Merelina strangei Brazier. (Fig. 17.) 

Hedley 606. 

This is a fairly common species, characterized by its small size, broad form and 
prominent, rounded ribs. We have found it alive and abundant under rocks at Long 
Reef, the length of the specimen illustrated being 2 mm. Also from shell sand at 
Port Stephens. 


Merelina ochrofeuca Brazier. (Fig. 18.) 

Proc. Linn. Soc. N.S.W., xix, 1894, p. 174, pi. 14, f. 12 (not 11). 

Hedley 601. 

Hedley in his check list synonymized Brazier’s species under australiae of 
Frauenfeld (1867). This is a curious and very unusual mistake by Hedley, for 
Frauenfeld's species, with its excellent description and illustration, is a totally different 
shell, which is discussed elsewhere in this paper with a new generic title. May further 
added to the confusion by identifying still another shell as australiae. The Tasmanian 
shell will probably need a new name, but that is outside the scope of this paper. 

Brazier’s description of ochroleuca is good; it is suflOicient to add that it has a 
IJ-whorled protoconch which is smooth and white. The type locality is Watson’s Bay, 
Port Jackson. The species is not unlike strangei, but is narrower, the widely separated 
ribs are not so prominent, and the base is regularly and finely striate. 

Habitat .—It is not uncommon alive under rocks at Long Reef, the specimen figured 
is 2 mm. in length, and the colour of the live specimens is a pale yellow. 

Merelina apicilirata Tate and May. (Fig. 19.) 

Proc. Linn. Soc. N.S.W., xxvi, 1901, pi. 26, f. 61. 

In the absence of Tasmanian shells for comparison, this has been rather doubtfully 
identified with Tate and May’s species. It is thus either a new record for New South 
Wales or, if it finally proves different, a new species. It generally resembles 
If. ochroleucat but is larger and has a strongly striated protoconch. 

Habitat, —^Alive on seaweed in rock pools. North Harbour, Port Jackson. Length of 
specimen figured 2-6 mm. 


Haurakia lucida, sp. nov. (Fig. 20.) 

Shell small, conical, colourless, translucent. Whorls 4, the first dome-shaped, 
remainder slightly rounded, sutures indented. Aperture ovate, slightly angled pos* 
teriorly, peristome interrupted, refiected and expanded anteriorly, moderately thick. 
The first whorl is smooth, on the second regular transverse ribs appear, of about equal 
width to the furrows. On the third whorl the ribs cease just abov^ the suture, where 
they are replaced by two spiral rounded ridges of about the same magnitude. On the 
body whorl the ribs number about 22, ceasing about the centre, being replaced on the 
lower half by regular spiral ridges which persist right to the base and continue inside 
the aperture. Length 2>2 mm. 
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Habitat —^Unknown, but probably living in sand in shallow water. Three specimens, 
including the type, were found in shell sand, Ocean Beach, Manly; two specimens from 
Shellharbour. 

The interrupted peristome places this in Haurakia, from the other species of which 
it differs by its narrower form and distinctive sculpture. 

Haurakia novarenala Frauenfeld. (Fig. 22.) 

Hedley 504; May 412. 

This handsome species is not uncommon on the outer beaches, and we have found 
it at Port Stephens, Manly Beach, Kurnell and Shellharbour. We have also dredged it 
in five fathoms in North Harbour, and procured one specimen alive on seaweed from 
four fathoms off Woollahra Point, Port Jackson. Length of specimen figured (Shell¬ 
harbour), 2*5 mm. Hedley placed this species under Merelina, but on the limitations 
of generic characters here adopted it is a typical Haurakia, under which genus May 
included it in his check list. It is not unlike H. strangei in general characters, but is 
larger and has finer and more defined sculpture. 

Haurakia descrepans Tate and May. (Fig. 23.) 

Hedley 498; May 411. 

Hedley (1908, p. 468) described this as a new species, Rissoa incompleta, but 
afterwards synonymized it with Tate and May's species. We have it from shell sand, 
Port Stephens, but it is not a common shell. The specimen figured is 2*5 mm. long. 
A ready recognition mark is the absence of sculpture on the base, and the wavy, spiral 
ridge cutting off the radial ridges on the body whorl. 

Haurakia profundior Hedley. (Fig. 24, after Hedley.) 

Hedley 499. 

This is a deep-water species, the type locality 800 fathoms, 35 miles east of 
Sydney. Only deep-sea expeditions are likely to procure further specimens. 

Haurakia filocincta Hedley and Petterd. (Fig. 25, after Hedley.) 

Hedley 500; May 428. 

This is another deep-water species, the type locality from 250-300 fathoms off 
Sydney. We have not yet taken it, though like some other species it may occur higher 
up on the continental shelf. 

Haurakia sculptilis May. (Fig. 26, after Hedley.) 

May 431. 

Like filocincta, but with an extra whorl, rather narrower and with finer sculpture. 
Taken from 30-35 fathoms off Crookhaven (a new record for the State). Length 3 mm. 

Haurakia praeda Hedley. (Fig. 27, after Hedley.) 

Hedley 516. 

Hedley included this under Estea, but from his figure and description it is a typical 
Haurakia, The type came from Middle Harbour, but we have not yet collected this 
species. It has the same abruptly terminated, transverse ridges as H, descrepans, but 
they are fewer and wider. 


Genus Lfronoba Iredale. 

Iredale (1914) gives no generic characters at all for Lironoba, beyond that Rissoa 
suteri, a New Zealand species, is the genotype. For the purpose of this paper we are 
taking Lironoba imbrex Hedley as ts^pical of the New South Wales species. Lironoba 
will therefore include solid, elongate shells, of moderate size, imperforate, with oval 
or ovate Ape^ures, the peristome complete, but its inner margin sometimes obscured 
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by the overhang of the body whorl. The sculpture, as distinct from Merelina, is spiral 
only, and consists of prominent keels, varying from two or three to many. As with 
Merelina and Haurakia, the protoconch may be strongly Urate or smooth. In L, imbrex 
it is not only Urate, but is separated from the adult whorls by a distinct varix. Lironoba 
is essentially a deep-water genus. Only three species have so far been recorded off our 
coast but, as many more are found in Tasmania, it is to be expected that some of 
these or new species will yet be found on the continental shelf. 

Lironoba imbrex Hedley. (Fig. 29.) 

Hedley 507. 

Readily recognized by its elongate form, strong double keel and striate protoconch, 
separated from the adult whorls by a strong varix. Type locality. Middle Harbour. 
We have dredged it from North Harbour, the figured specimen being 6 mm. long. We 
also have it from 6-9 fathoms, Sow and Pigs Reef, 15 fathoms between Port Jackson 
Heads, and from 30-35 fathoms off Crookhaven. 

Lironoba praetornatilis Hedley. (Fig. 30.) 

Hedley 508. 

Like imbrax, but smaller, shorter and broader, the protoconch less strongly Urate 
with no varix. Type locality 35 fathoms off Broughton Island. We have it from 
14 fathoms off Long Reef, the figured specimen 3 mm. in length, and from 30-35 fathoms 
off Crookhaven. 


Lironoba hebes, sp. nov. (Fig. 28.) 

Hedley 505, Lironoba agnewi Ten.-Woods. 

Shell of moderate size, thinner than other members of the genus, pale yellow, 
conical. Whorls 5i, the first somewhat inflated, rounded, increasing regularly, sutures 
deeply impressed. Aperture rounded, peristome entire, somewhat thin, standing 
vertically on the inner margin producing a false umbilicus, expanded slightly anteriorly. 
Sculpture on the initial whorl obscure striae; on the second whorl four, on the third 
and fourth whorls five, and on the body whorl about 10 spiral, rounded keels, equally 
spaced and separated by narrower smooth furrows. The spiral sculpture persists right 
to the base. Length 4-5 mm. 

Habitat. —Deeper water. Taken from 14 fathoms off Long Reef (type); 8-10 
fathoms off Point Halliday; 15 fathoms between Heads, Port Jackson; 30-35 fathoms off 
Crookhaven. 

This is No. 505, Lironoba agnewi Ten.-Woods., of Hedley*s check list. He (1904, 
p. 184) records it from 100 fathoms off Wollongong. Hedley himself had doubts about 
the identification of this Tasmanian species, and submitted specimens to May, who, 
identifying it with L. agnewi^ remarked that it had an extra whorl and blunter apex. 
These characters are constant in all our specimens, and as experience in this section 
of the Rissoidae shows that there is practically no variation of this nature in the 
various species, it must be removed from L. agnewi and given specific status. 

Genus Microfossa, gen. nov. 

Genotype, Subanaea incidata Frauenfeld. 

Shell minute, brown, solid, conical, few-whorled, imperforate. Aperture sub-ovate, 
angled posteriorly, peristome entire, outer margin refiected, whorls slightly flattened, 
angled at the periphery, on which is a narrow but sharply defined channel. Operculum 
thick and horny and, as far as can be determined, spiral, the spirals few and rapidly 
expanding and crossed by wavy growth lines, the nucleus sub-marginal. 

Allied to Estea and Scrobs, but differs from both by the shape of the aperture and 
by the distinct channel on the periphery of the body whorl. 
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MIcrofosta incidata Frauenfeld. (Fig. 21.) 

Hedley 514. 

This is a common weed-living species right along the coast, and we have found it 
alive on various species of algae in rock pools at Ballina, Yamba, Point Halliday, Long 
Reef, North Harbour and Huskisson; also in beds of the common mussel at Bottle 
and Glass Rocks, Port Jackson. The specimen figured is from Long Reef, 1*5 mm. 
in length. 

Though included in Estea by Hedley, Its distinctive shell characters are anomalous 
in an otherwise fairly uniform group, necessitating Its generic separation. It is also 
recorded from Tasmania, May No. 445, but from the figure this is definitely not 
Frauenfeld's species and needs revision. 

Genus Estea Iredale. 

Once again Iredale gives no generic description, but mentions the following 
characters in discussion: “Aperture perpendicular, circular, peristome reflected all 
round.” These characters fit very well the group of species included by both Hedley 
and May in their check lists. It might be added that they are all small to minute, 
solid, few-whorled, the sculpture varying from more or less irregular ribs to growth 
lines; or they may be quite smooth. Most of the species are brown, but there are 
some white or colourless shells of rather a different facies, whose relationship may be 
more apparent than real. 

In May’s check list one group of these is separated from Estea under Dardanula 
Iredale, the genotype of which is a New Zealand species, Dardanula olivacea Hutton 
(not olivacea Frauenfeld). Iredale gives no description, but Cotton (1944) gives 
details of both the shell and operculum, the salient points of which are smooth, 
flattened whorls and a sub-spiral, ovate operculum, with a long shelly process below the 
nucleus. The only New South Wales species he lists as Dardanula is jlammea, I have 
so far been unable to extract and examine the operculum of fiammea, and it is retained 
for the time being in Estea, but further information will probably justify not only its 
separation but also that of several closely allied species. 

Estea olivacea Frauenfeld. (Fig. 31.) 

Hedley 515; May 452. 

This is identified from the original description, though our specimens are typically 
somewhat broader. The colour is pale to deep yellow-brown, and the sculpture is 
variable, the earlier whorls being quite smooth, with ribs developing only on the last 
two whorls, though these may also occasionally be nearly smooth. 

It is one of our common species. We found it abundant, alive, under stones in 
North Harbour, the specimen figured 2 mm. in length; also at Huskisson and on the 
reclamations. Bay View, Pittwater. 

Estea castella, sp. nov. (Fig. 32.) 

Shell small, solid, conical, yellow. Whorls 4i, the first IJ small and rounded, then 
rapidly expanding, somewhat flattened, sutures narrowly channelled. Aperture nearly 
circular, peristome entire and reflected all round. The first 14 whorls are smooth, the 
first adult whorl with indistinct ribs, the penultimate and body whorls with three 
spiral, broad, rounded folds. These are crossed by regular, transverse ribs, 'v^hich 
become obsolete as they cross the furrows, but are elevated into nodules on the folds, 
giving the whole a strongly granulated appearance. The base, except for one slight 
fold 18 smooth. Length 1*8 mm. 

Hatfitat .—^Deeper water. 3(1-35 fathoms off Crookhaven (type), 1 specimen; 6-9 

fathoms, Sow and Pigs Reef, 4 specimens. 

The spiral sculpture separates this from all other Australian Esteas, but in its 
absence it would not be unlike E. olivacea. 
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Ettea aalebroaa Frauenfeld. (Fig. 83.) 

Hedlep 619. 

This can be identified very well from the original description and also from 
shells so labelled in the Australian Museum. The broad pyramidal shape and the few 
coarse ribs somewhat indented in the centre are good recognition marks. We have 
not taken this species alive. The specimen figured, length 2*2 mm., is from the 
reclamations, Bay View, Pitt water, and we also have it from 6~9 fathoms. Sow and 
Pigs Reef. The type locality is Sydney. 

Estea jervisensis, sp. nov. (Fig. 34.) 

Shell large for the genus, solid, broadly conical, brown, generally with a white 
band of varying width on the centre or base of the body whorl. Whorls 5, increasing 
evenly, slightly rounded, sutures impressed, generally marked by a white line. Aperture 
nearly round, peristome entire, refiected all round, but slightly more at the inner 
margin, where it is fiattened and fused to the body whorl. The first two whorls are 
smooth, the remainder have numerous rounded, slightly oblique, transverse ribs, 
becoming obsolete on the base. Length 3*7 mm., width 2 mm. 

Locality .—Abundant on the beach at Huskisson, Jervis Bay. 

This is onp of a group of species which centre round E. olivacea and E. frauenfeldi. 
The described differences are not great, but are very constant, and the species can 
be easily separated on comparison. E. jervisensis differs from E. olivacea by being 
nearly twice the size, broader, and with more numerous ribs. The same differences 
separate it from E. frauenfeldi. It also resembles E. kershawi Ten.-Woods, a iTasmanian 
species. 


Estea pyramidata Hedley. (Fig. 35.) 

Hedley 618. 

This is a deep-water species characteristic of and abundant on the continental 
shelf. The type came from 54-59 fathoms off Watl Mooli, and Hedley records it from 
other localities. We have it from 30-35 fathoms off Crookhaven, the figured specimen 
22 mm. long; 20 fathoms Shoalhaven Bight (mud); 60 fathoms off Botany; and 
40 fathoms Twofold Bay. 

The broad, pyramidal shape and peculiar striate protoconch are easy recognition 
marks. In his original description Hedley placed it under Scrobs, but in his check list 
removed it to Estea. Cotton returned it to Scrobs, but actually it fits neither genus, and 
ultimately I think will need a new generic name altogether. 

Estea frauenfeldi Frauenfeld. (Fig. 36.) 

Hedley 613. 

The type locality is given as from the upper end of Sydney Harbour. It can be 
separated from E. olivacea by its larger size; it is slenderer, with a sub-sutural white 
band, and has fewer and more irregular ribs. These are often obsolete on all but the 
body whorl. 

Habitat .—Alive under stones. North Harbour, the figured specimen 2-6 mm. long. 

Estea tasmanica Ten.-Woods. (Pig. 37.) 

May 467. 

This is an addition to the New South Wales fauna. It may be considered the deep¬ 
water representative of E. frauenfeldi, but is slenderer, slightly larger,^ and of a chestnut 
colour rather than chocolate. The ribs, too, are practically obsolete and are replaced 
by fine growth lines—May says “faintly striate”. We have it abundantly from 30-35 
fathoms off Crookhaven, the figured specimen 2*8 mm.; also from 14 fathoms off 
Long Reef. 
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Ettea alblzona^ sp. nov. (Fig. 38.) 

Shell of medium size for the genus, solid, conical, somewhat tumid, brown to 
chestnut, with a well-marked, sharply defined, white, sub-sutural band. Whorls five, 
the first dome-shaped, the remainder slightly rounded, sutures hardly at all Indented. 
Aperture rounded, evenly reflected all round. Practically smooth, the only sculpture 
faint, Irregular, oblique growth lines, a few irregular transverse ribs sometimes present 
on the body whorl. Length 2-8 mm. 

HaJ)itat. —Found alive fairly abundantly on seaweed in rock pools at Point Halliday 
(type). 

This is another of the frauenfeldi group and at first was considered but a variety 
of that species. In view of the constancy in shape and size of the Esteas, however, it 
has been separated as a distinct species. Its tumid shape, general smoothness and the 
unindented suture are good recognition points, also the sub-sutural white band is very 
distinct and sharply defined. 

Estea narrabeenenaia, sp. nov. (Fig. 39.) 

Shell large for the genus, solid, conical, colour brown, slightly variegated with 
white. Whorls 6J. the first half-whorl flat, the next dome-shaped, remainder slightly 
rounded, sutures slightly indented. Aperture nearly circular, peristome entire, reflected 
all round, slightly flattened on the inner margin. The first li whorls are smooth, the 
remainder are crossed by regular, rounded, somewhat oblique ribs, about 20 to the 
whorl, becoming obsolete on the base. Length 3*5 mm. 

Habitat, —^Alive on seaweed in rock pools, Long Reef (type). 

This is another of the frauenfeldi group and is close to E. jervisensis, from which 
it differs by its narrow form and in the details of the sculpture. Both these species 
are larger than any of the other related species, each being 3-5 mm. or more in length. 

Estea pulvilla Hedley. (Fig. 40.) 

Hedley 617. 

Agreeing very well with Hedley's description and figure, this species has been 
identified from the type locality. Manly Beach, from where the figured specimen is 
2*6 mm. in length. We also have it from shell sand, Port Stephens, and from 16 fathoms 
off the Clarence River. It is to be noted that the two brown bands mentioned by 
Hedley are not always present, and most of the specimens collected, as well as those 
labelled pulvilla in the Australian Museum, are pure white. 

Estea figula, sp. nov. (Fig. 41.) 

Shell of medium size for the genus, solid, conical, elongate, white to pale yellow, 
shiny with a translucent sub-sutural band. Whorls 5J, initially rather globose, the 
remainder slightly rounded, sutures moderately indented. Aperture sub-circular, peri¬ 
stome entire, slightly reflected on outer margin, but widely reflected on inner anterior 
margin and narrowed and straightened where fused onto the body-whorl. Sculpture 
smooth except for a few faint growth lines, the surface porcellaneous and shining. 
Length 2*6 mm. 

Localities, —^A number of specimens, including type, were picked out from unsorted 
material collected by Mr. Roy Bell from 15-26 fathoms, Twofold Bay. 

This was at first thought to be E. obeliscus May, but that species has two more 
whqrls and a more tumid protoconch. 

Estea perpolita May. (Fig. 42.) 

May 453. 

One specimen, 1*8 mm. in length, was picked out from unsorted material collected 
by Mr. Roy Bell from 40-60 fathoms. Twofold Bay. The main characteristics are the 
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tumid protoconch and highly porcellaneous surface. This is a new record for the 
State, but must be considered tentative, as more material may show that it is a new 
species. True perpolata has a more flattened protoconch than the one here recorded. 

Estea gemma, sp. nov. (Fig. 43.) 

Shell minute, cylindrical, elongate, deep chocolate, with a resplendent, highly 
polished surface. Whorls 6, the flrst flattened and small, the second rapidly increasing, 
the remainder rounded, sutures moderately impressed. Aperture round, expanded, 
peristome entire, greatly reflected anteriorly. There is no sculpture, the surface being 
quite smooth and very highly polished. Length 1-5 mm. 

Habitat .—Alive on seaweed in channels exposed to the inrush of the surf. Abundant 
at Crookhaven Heads (type); Brunswick Heads; Shellharbour. Specimens have been 
found on beaches in intermediate localities, but dead specimens are paler and much 
less resplendent. 

This beautiful little species is quite unlike others of this genus. It can be readily 
distinguished by its slender form, expanded aperture, and the brilliance of its lustre. 

Estea gregaria, sp. nov. (Fig. 44.) 

Shell minute, the smallest of the genus, short and broad, fairly solid, uniformly 
deep brown. Whorls 4, the flrst small and dome-shaped, the remainder rapidly increasing, 
rounded, sutures hardly indented, body whorl inflated. Aperture round, peristome entire, 
evenly reflected all round. Sculpture almost absent, consisting of a few faint growth 
lines, the surface otherwise smooth, slightly shining, and in living specimens slightly 
translucent. Length 0-8 to 0-9 mm. 

Habitat. —Abundant, living in many locations; under stones in rock pools. North 
Harbour (type), and at Long Reef; on seaweed at North Harbour and Point Halliday, 
and in mussel beds at Bottle and Glass Rocks. Also dredged from 6-9 fathoms off 
Sow and Pigs Reef. 

This is a well-defined and constant little species, not easily confused with any 
other Estea. It is readily distinguished by its minute size and by its inflated and 
broadly oval silhouette. 


Estea aivea, sp. nov. (Fig. 45.) 

Shell minute, solid, cylindrical, yellow. Whorls 4, the flrst flattened and small, 
the next much larger, and the penultimate and body whorl nearly the same size, 
giving the whole shell a characteristic contour. Aperture sub-circular and expanded, 
peristome entire, evenly reflected all round. There is no sculpture and the shell surface 
is slightly lustrous. Length 0*9 mm. 

Locality. —6-9 fathoms, Sow and Pigs Reef (type), two specimens; also from 
dredgings in North Harbour. 

Again the minute size is a distinguishing character, as is also the curious beehive¬ 
like contour. Though only a few specimens have been noted to date, it is probably not 
as rare as it seems. It is inconspicuous and can readily be overlooked. 

Estea bicolor Petterd. (Fig. 46.) 

Hedley 511; May 441. 

The largest of the genus, can be readily recognized by the sub-sutural, white band, 
flattened whorls, long spire (6i whorls), and ovate mouth. A deep-w^er species, we 
have dredged it in 16 fathoms between the Heads, Port Jackson, on a sandy bottom; 
the figured specimen from this locality 6 mm. in length. We also have it from 30-35 
fathoms off Crookhaven, and it is not uncommon in other localities on the continental 
shelf. 
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Estea flammea Frauenfeld. (Fig. 47.) 

Hedley 512; May 438. 

The type locality is Botany Bay, but it is abundant right down the coast, living on 
seaweed in the rock pools. Alive it is a bright red colour, but partly faded dead 
specimens are variegated with white. The figured specimen, 2*2 mm. long, is from 
seaweed at Point Halliday, and other specimens come from North Harbour, Jervis 
Bay, etc. 

May included this under Dardanula Iredale. As Iredale gives no generic characters 
at all for Dardanula^ I can offer no opinion on its validity, but am following Hedley in 
its allocation to Estea. 


Estea erratica May. (Pig. 48.) 

May 437. 

This is a new record for New South Wales. Specimens were found in shell sand. 
Ocean Beach, Manly, the figured specimen 1-8 mm. long. The species is like flammea, 
but white, the whorls more compressed, and there is an extra whorl, making 5 in the 
same length. May includes this under Dardanula, and it is certainly co-generic with 
flammea, and these two species, whatever genus they are discussed under, must be 
kept together. 


Genus 8crobs Watson. 

Under Scrobs are included Australian shells which have the same general character 
as Estea, but differ in the details of the aperture. The peristome is entire as in Estea, 
but owing to a tendency of the shell to become uncoiled there is a channel between U 
and the body whorl. The inner margin of the aperture is also generally flat. The 
width and shape of the channel are a good guide for specific determination. It may be 
reduced to a narrow slit, it may be widened at either end, or it may be broad and 
pit-like with ridges at either end connecting the peristome to the body whorl. In 
extreme cases the peristome may disappear on the inner margin and be replaced by a 
shelf within the aperture. The curious little shell called Epigrus protractus by Hedley, 
which is later discussed under the new generic name Saltatrix, shows certain affinities 
with Scrobs and may possibly represent the ultimate development of this type of 
aperture. 


Scrobs scrobiculator Watson. (Pig. 49.) 

Hedley 628. 

This is the genotype of Scrobs and excellently represents the main characters of 
the genus. The channel flanking the aperture is narrow but deep, and widens slightly 


Figures 46-73. 

46, Eatea bicolor Petterd. 47, E. flammea Frauenfeld. 48, E. erratica May. 49, Scroba 
scrobiculator Watson. 50, S. petterdi Brazier. 6J, <8. vincula Laseron. 52, S. jacksoni Brazier. 
53, S. delta Laseron. 54, 8. p/yramia Laseron. 55, 8. pluteua Laseron. 56, Anabalhron 
contabulatum Frauenfeld. 57, A. lene Hedley. 58, A. nothua Laseron. 59, A. emblematicum 
Hedley. 60, A. aeniicinctua May. 61, Epiprus dissimilis Watson. 62, E. cylindricua Ten.-Woods. 
63, Saltatrix protractica Hedley. 64, Epigrus badiua Petterd. 65, Microdryaa auatraliae 
Frauenfeld. 66, M. elongata Laseron. 67, Atteiiuata integella Hedley. 68, Coenaculum 
minutula Tate and May. 69, Notoaetia fulva Laseron. 70, N. procincta Hedley. 71, N. nitena 
Frauenfeld. 72, N. pellucida Laseron. 73, N, aimillima May. 

Figures 74-94. 

74, Notoaetia fuaca Laseron. 75, N. aethiopia Laseron. 76, N. galbinia Laseron. 
77, N. atropurpurea Frauenfeld. 78, N. caatanea Laseron. 79, Obtortio lutoaua Hedley. 
80, O. jackaonenaia Laseron. 81, O. reticulata Laseron. 82, Riaaopaia puniceua Laseron. 
83, R. brevia May. 84, Paranoba aubquadrata Laseron. 85, Cithna angulata Hedley. 
86, Laevilitorina mariae Ten.-Woods. 87, Diala phaaiariella Angas. 88, D. phaaianella Angas 
(monile variation). 89, D. tranalucida Hedley. 90, D. lirata Laseron. 91, D. lauta Adams. 
92, D. lauta Adams (monile variation). 93, B, lauta Adams (monile variation). 94, Laeviteata^ 
acobina Laseron. 

P 
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at the posterior end. We have not taken it alive but, like other species of the group, 
it probably lives on seaweed. The colour of the dead specimens is brownish-yellow. It is 
abundant on the reclamations at Bay View, Pittwater, the figured specimen 1*8 mm. in 
length; and also from dredgings from 6-0 fathoms, Sow and Pigs Reef. 

Scrobs petterdi Brazier. (Fig. 50.) 

Hedley 527; May 468. 

Like B, scrobiculator, but smaller, narrower, and the channel reduced to a thin, 
straight crack. Alive on seaweed in the rock pools at North Harbour, the figured 
specimen 1*2 mm. in length; also under rocks in the same locality; and on seaweed, 
Crookhaven Heads. Colour of living specimens, deep brown-red. 

Scrobs vincula, sp. nov. (Fig. 51.) 

Shell minute, solid, conical, deep brown-red. Whorls 4J, the first IJ dome-shaped, 
remainder increasing regularly, rather flattened. Aperture sub-circular, expanded, 
slightly angled posteriorly. Peristome entire, reflected all round, flattened transversely 
on inner margin, the channel reduced to a mere line. There is no sculpture, except a 
slight, rounded keel immediately above the sutures, which are barely indented. 
Length 1*6 mm. 

Habitat. —^Allve on seaweed, rock pools, North Harbour (type). 

This is rather doubtfully referred to Bcrohs. The flattened inner margin of the 
peristome keeps it in Scrobs, but the channel is practically non-existent, which suggests 
Estea. The narrow keel just above the suture again suggests Anabathron, and it is 
possible that relationship lies somewhere between the three genera. 

Scrobs Jackson! Brazier. (Fig. 52.) 

Hedley 626; May 466. 

We have not taken this alive, but it is abundant in dredgings, 6-9 fathoms. Sow 
and Pigs Reef, the figured specimen 1*7 mm. in length. It is also abundant on the 
Ocean Beach, Manly. The colour of dead specimens is amber. It can be recognized by 
the broad, trough-shaped channel, which is enclosed by ridges both anteriorly and 
posteriorly connecting the peristome to the body whorl. 

Scrobs delta, sp. nov. (Fig. 63.) 

Shell minute, solid, conical, red-brown, shining. Whorls 4, the first small, then 
increasing rapidly, the body whorl elongated, slightly rounded, the sutures moderately 
Impressed. Aperture semi-circular, peristome complete, reflected and expanded on outer 
margin, the inner margin slightly curved. The channel is well marked and trough-like, 
as in 8 . jacksoni, but is narrow anteriorly and widened greatly at its posterior end, 
where it is enclosed by a ridge connecting the peristome to the body whorl. The only 
sculpture consists of a few faint spiral lines right at the base. The surface of the 
shell is polished and shiny. Length 1*2 mm. 

Habitat. —Alive under stones in rock pools, Long Reef (type); also under stones 
and on seaweed, North Harbour; and in mussel beds. Bottle and Glass Rocks. 

It is closely related to 8 . jacksoni, from which it is readily separated by the delta¬ 
shaped channel, smaller size and much narrower form. 

Scrobs pyramis, sp. nov. (Fig. 64.) 

Shell comparatively large for the genus, pyramidal in contour, solid, pale yellow 
to amber in dead specimens. Whorls five, the first very small, increasing regularly, 
flattened, sutures barely indented. Aperture semi-circular, peristome complete, slightly 
curved on inner margin. Channel wide and trough-like, slightly broader at posterior 
end, where it is enclosed by a ridge connecting the peristome to the body whorl. 
There ^s no sculpture and the surface is smooth and shining. Length 2 mm. 
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Locality, — We have not found this alive, but it is not uncommon on the Ocean 
Beach, Manly (type). 

This is also related to both 8, delta and 8, jacksoni, from both of which it can be 
readily distinguished by its pyramidal form and in the details of the aperture. 

* Scrobs ptuteus, sp. nov. (Fig. 65.) 

Shell minute, solid, broadly conical, reddish-brown, base white. Whorls three, the 
first dome-shaped, others rounded, body whorl inflated, sutures indented. Aperture 
greatly expanded, outer margin rounded and reflected, peristome obsolete on inner 
margin, being replaced by a broad, flat shelf, with a thin, curved edge, well within 
the aperture. This shelf is enclosed on either side by ridges joining the peristome 
to the body whorl. Sculpture absent, except for a few well-marked radial striae right 
on the base. The smallest of the group, length 1 mm. 

Locality. —6~9 fathoms, Sow and Pigs Reef (type), three specimens. 

This extraordinary little shell is quite unlike any other Australian rlssoid and 
can be readily recognized by the peculiar structure of the aperture. This almost 
justifies generic separation, but I think it may well represent an extreme phase in 
the development of the typical Scrobs channel. If, for example, the inner portion of 
the peristome of 8. jacksoni became obsolete, the bottom of the channel would remain 
as a shelf within the aperture, similar to this species. It is thus retained in Scrobs, 
the other species of which it closely resembles in general facies. 

Genus Anabathron Frauenfeld. 

The genotype is A. contahulatum. The group seems a natural one and includes 
small, solid shells, imperforate, with rounded apertures, the peristome complete and 
either thickened or refiected, thus recalling Estea, from which it differs by the 
possession of one or more prominent spiral keels, giving a marked angularity to the 
whorls. 


Anabathron contabulatum Frauenfeld. (Fig. 56.) 

Hedley 520; May 461, 

This species is easily recognized by the extreme angularity of the whorls. The 
colour is very deep, a reddish-brown, almost black at times in living specimens. We 
have found it alive on seaweed in rock pools at Shellharbour, the figured specimen 
1*2 mm. in length; also on seaweed at North Harbour; and in shell sand on the ocean 
beaches right along the coast. 

Anabathron Icnc Hedley. (Fig. 67.) 

Hedley 620A; May 461. 

Frauenfeld (1867) originally figured this species as a variety of A. contabulatum, 
and Hedley gave it the varietal name of lenc in his check list, May following the 
same procedure in the Tasmanian list. Having collected it alive in quantity from 
numerous localities, and after repeated comparisons of large series, there can be no 
doubt that it is a distinct and constant species and that there is no gradation between 
it and contabulatum. The much less angularity of whorls is the chief difference, but 
the apex is more inflated and generally it is a narrower shell. The colour also differs 
constantly; it is bright red, much lighter than contabulatum, and when together they 
can be readily sorted by this means alone. It is more abundant than contabulatum, 
and we have found it alive under stones at Long Reef, the figured specimen 1-3 mm. 
in length; also on seaweed in rock pools at North Harbour and Sheljharbour; and at 
other localities right along the coast. 

Anabathron nothus, sp. nov. (Fig. 68.) 

Shell comparatively large, solid, conical, deep brown. Whorls five, the first rounded, 
increasing regularly, flattened, sutures moderately impressed. Aperture sub-circular. 
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expanded, peristome entire, reflected all round, slightly flattened on inner margin. The 
sculpture consists of two widely separate keels, the uppermost just below the suture, 
not prominent and little more than a rounded swelling, the lower narrower, rounded 
and higher, making it more conspicuous and giving a slight angularity to the body 
whorl. The whorls are crossed by faint, rather irregular and oblique growth lines. 
Length 2 mm. 

Habitat. —Alive on seaweed. Point Halliday, one specimen (type); and under stones. 
North Harbour, two specimens. 

This is placed with some doubt under Anabathron. In one way or another it 
combines the characters of several genera, Anabathron, Estea and 8crobs. It is very 
close in many ways to Scrobs vincula, than which it is larger and with well-deflned 
keeling. Both species are on the borderline, probably closely related, but the one 
verges towards Anabathron, the other towards Scrobs. 

Anabathron emblematicum Hedley. (Fig. 59.) 

Hedley 521. 

This species is not unlike contabulatum, but the prominent keel is medially placed 
and is crossed by irregular, transverse ribs, which may become obsolete, except where 
they cross the keel, where they appear as irregular undulations. We have not found 
this species alive, but it is not uncommon on the ocean beaches at Port Stephens, the 
figured specimen 2 mm. in length; and on the Ocean Beach at Manly. The colour of 
the dead specimens is yellow. 

Anabathron semicinctua May. (Fig. 60.) 

May 465. 

This is a new record for the State. Two specimens were sorted from mud from 
80-35 fathoms off Crookhaven, the one figured 1*8 mm. in length. May described this 
species as an Epigrus, but the characters of the aperture and the keeling preclude this 
and bring it within the suggested limits of Anabathron. The curious tilted protoconch 
is a distinguishing feature, and probably it would be better placed in a new genus, 
though I think further knowledge is desirable before this step is taken. 

Genus Epigrus Hedley. 

Hedley's original description reads: “Shell tall, slender, smooth, cylindrical. 
Aperture oblique, appressed; apex large, often protuberant.*’ To this might be added 
that the genotype is colourless and translucent. It is probable that the question of 
shell texture in shells of simple type will ultimately be found to be of considerable 
generic importance. 


Epigrus cylindrtcus Ten.-Woods. (Fig. 62.) 

Hedley 523; May 463. 

This is a deep-water species and we have it fairly abundantly from 18 fathoms off 
North Head, Port Jackson, the figured specimen 5 mm, in length; from 14 fathoms off 
Long Reef; and from 15 fathoms off the Clarence River. 

Epigrus dissimilis Watson. (Fig. 61.) 

Hedley 524; May 464. 

This very closely resembles E. cylindricus, but is little more than half the size, 
the figured specimen from 6-9 fathoms off Sow and Pigs Reef being 3 mm. in length; 
there are only four whorls as against five in. cylindricus, and the inner margin of the 
aperture is slightly more transverse. We have it also from 15 fathoms off the Clarence 
River. 
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Epigrut badius Petterd. (Fig. 64.) 

Hedley 522; May 462. 

Though Hedley included this species in Epigrus, it has many points in common with 
8crobs, also with the curious Epigrus protractus, which is now separated under the new 
generic name Baltatrix, It is a small shell, the figured specimen from 6-9 fathoms. 
Sow and Pigs Reef, 2*2 mm. in length, with the long cylindrical shape of Epigrus but 
with the peristome entire, its inner margin separate from the body whorl. The apex 
is bulbous and, though the shell substance is sub-translucent, it is pale brown, not 
colourless as in the t 3 rpical Epigrus, Its exact generic position is doubtful and it 
could logically come under Scrohs or even Saltatrix, 

Genus Saltatrix, gen. nov. 

Genotype, Epigrus protractus Hedley. 

Minute, cylindrical, elongate, few-whorled, becoming uncoiled in the later stages, 
imperforate, the aperture oval, peristome entire and flattened, reflected all round. 

Saltatrix protractus Hedley. (Fig. 63.) 

Hedley 525. 

This curious little shell, known to collectors as “The Dancing Lady”, is so unlike 
other rissoids that it has been considered best to give it a new generic name. The 
uncoiling of the last whorl is characteristic, also its elongation in the line of the spire, 
as is also the oval mouth. The figured specimen is from 6-9 fathoms. Sow and Pigs 
Reef, and is 1-2 mm. in length. We also have it from the mud flats, North Harbour. 
The colour is pale brown and the shell substance sub-translucent. 

Genus Mlcrodryas, gen. nov. 

Genotype, Cingula australiae Frauenfeld. 

Shell minute, conical to cylindrical, few-whorled, imperforate, colourless and trans¬ 
lucent, sculpture numerous fine, parallel, spiral, incised lines. Aperture ovate, expanded, 
angled posteriorly. Peristome entire, but thin on inner margin. 

Microdryas australiae Frauenfeld. (Fig. 65.) 

Novara Exped,, Moll., 1867, p, 14, pi. 2, fig. 23. 

Hedley 501. 

This curious little species has been much confused in Australian literature. Hedley 
included it under Merelina in his check list and excluded Brazier’s ochroleuca as a 
synonym. Elsewhere in this paper ochroleuca has been restored, for it is nothing like 
Frauenfeld’s description or figure. The type locality is given as “Sidney”, but it is 
evidently not a common species, for it has not since been seen from Port Jackson. We 
have, however, found three specimens in shell sand from Port Stephens, the figured 
one 1*4 mm. in length; and one from Cronulla. All of these agree very well with 
Frauenfeld, and this is evidently the long-debated species. As Frauenfeld’s paper is 
not generally accessible, a liberal translation of his description, combining the Latin 
and the German, is here given as follows: Shell pointed conical, shiny, horn-coloured (?), 
matte, slightly translucent, 6 whorls loosely arched, sutures scarcely indented, on upper 
one 4, on last 7 spiral lines equl-distant, fine and strongly incised. Mouth one-third 
of entire height, oval, on top slightly angular, rounded below, margin blunt but not 
specially thickened. Length 2*4 mm., width 1*1 mm. . 

It has been very difficult to assign this species to any known Australian genus, and 
it has been necessary to propose a new one for its reception. Epigrus iravadiodes 
Gabriel and Gatcliffe should also be transferred to Microdryas, It may possibly be a 
synonym of australiae. 
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MIcrodryas etongata, sp. nov. (Fig. 66.) 

Shell small, cylindrical, elongate, colourless and translucent, texture glassy. 
Aperture ovate, expanded, particularly anteriorly, where it extends well beyond the 
body whorl. Peristome entire but thin. Whorls 4i, the first li infiated and smooth, 
the remainder rounded, sutures impressed. The body bends in very sharply to meet 
the aperture, giving a characteristic contour. The sculpture on the last three whorls 
consists of very numerous, fine, distinctly incised, equi-distant, spiral lines. Length 
1*8* mm. 

Locality. —Two specimens from shell sand at Narrabeen (tjrpe). 

This species fits in fairly well with the generic characters assigned to Microdryas, 
and in texture and sculpture resembles M. australiae. It is, however, larger, more 
elongate, the aperture is more expanded anteriorly, and the apex is much larger and 
more infiated. 


Genus Attenuata Hedley. 

Genotype, A. integella Hedley. 

“Shell tall, slender, cylindrical, thin, colourless and translucent, many whorled. 
Aperture sub-circular, peristome complete, inner lip reflected over an umbilical furrow. 
Sculpture, numerous, sharp, spiral, parallel keels.'* 

From this description Attenuata may be separated from Microdryas by the much 
greater number of whorls and by the nature of the aperture. 

Attenuata integella Hedley. (Fig. 67, after Hedley.) 

Hedley, Proc. Linn. Soc. N.S.W., xxix, 1904, p. 185, pi. 9, f. 20. 

The type locality is 100 fathoms, 16 miles east of Wollongong. We have not yet 
obtained this species, which is apparently confined to very deep water. 

Genus Coenaculum Iredale. 

Genotype, Attenuata minutula Tate and May. 

Iredale (1924, p. 246) separated this generically from Attenuata and considers it 
does not belong to the Rissoidae at all. Tate and May originally placed the type 
species in Scalaria. There are many odd species of gasteropods whose generic deter¬ 
mination at present is largely a matter of guesswork, and until something is known of 
their anatomy and life history their systematic position must remain in abeyance. 
Iredale does not give any generic description, but for future reference the following 
characters may be noted. Shell minute, elongate, with angular whorls and strong 
transverse sculpture. Aperture sub-circular, expanded, peristome interrupted, outer 
margin reflected. Apex keeled and lirate. 

Coenaculum minutula Tate and May. (Fig. 68.) 

Hedley 610; May 426. 

This species occurs in shell sand in various localities along the coast, though we 
have not seen it alive. The figured specimen, 2*4 mm. in length, comes from Port 
Stephens. 


Genus Subonoba Iredale. 

Subonoba bassiana Hedley. 

Hedley, Zool. Results “Endeavour**, 1, 1911, p. 108, pi. 19, f. 25. 

Iredale (1924, p. 244) records this Tasmanian species from 60-70 fathoms oft Green 
Cape, at the same time introducing the new generic name Botellus. He gives no 
generic characters for Botellus, nor Indeed for his other genus, Suhonoha, but only 
remarks that “the circular mouth separates this group from any other of the Austral 
rissoid series**. Under the circumstances it would seem well that either Botellus be 
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rejected or at least held in abeyance until some generic characters can be specified. 
I have not yet seen this species, so for the moment it is retained in the New South Wales 
list without further comment. 


Genus Notosetia Iredale. 

This is another of Iredale’s genera for which no generic characters at all are stated, 
the only information given being that the type is Barleira neozelandica and that It 
covers a heterogeneous assembly. Hedley used the genus in his check list, and as far 
as possible we have followed his interpretation, though some revision has been found 
necessary. 

Included under Notosetia are small to minute shells, mostly living on algae, with 
few rounded whorls, the body whorl large and inflated, thin, shell substance varying 
from an eggshell to a vitreous texture, generally white or with yellow bands, but some 
species coloured from yellow to purple. Aperture sub-circular, peristome incomplete, 
inner margin reflected over columella producing an umbilical furrow. Operculum horny, 
sometimes white and transparent. 

In view of the large number of species here proposed, a certain amount of 
criticism may be anticipated. The simple nature of the shell makes it difficult to 
find strong shell characters on which to base specific descriptions; moreover, many of 
the species are very close to each other, so much so that much beach material will 
always be unidentifiable. It is only by collecting long series of living specimens and 
by sorting beneath the microscope that the differences can be seen, and it is then 
surprising how constant, though small, these differences are and how readily the various 
species can be separated. 

It may be noted that with the minute species colour is a very useful first guide in 
sorting, either the colour of the shell Itself or of the animal showing through the 
transparent whorls. 


Notosetia fulva, sp. nov. (Fig. 69.) 

Shell minute, thin, horny, deep yellow-brown, translucent. Whorls three, the first 
small and dome-shaped, the others rapidly expanding, rounded, sutures deeply impressed. 
Body whorl very large and inflated. Aperture large, expanded, peristome incomplete, 
rounded and thin on outer margin, reflected anteriorly over the columella, inner margin 
curved. There is no sculpture and the surface is smooth and shining. Operculum horny, 
details not ascertainable, but nucleus apparently sub-marginal. Length 1 mm. 

Hahitat .—Alive under stones at Long Reef (type); also in Galiolaria tubes. North 
Harbour. 

The minute size and colour are good recognition points. In general form this species 
greatly resembles N, fusca, described below, with which it is associated in North 
Harbour, but, while the differences are not great, the colour enables them to be readily 
sorted. 


Notosetia procincta Hedley. (Pig. 70.) 

Hedley 681. 

The largest of the group, the figured specimen from Ocean Beach, Manly, 2*5 mm. 
in length. It is not uncommon on ocean beaches right along the coast. Two pale yellow 
bands are a good recognition point, but these are not always present and fade rapidly 
on beach-worn specimens. We have not seen this species alive. 

♦ 

Notosetia nitens Frauenfeld. (Fig. 71.) 

Hedley 630; May 470. 

This species resembles the last one, but is smaller, the figured specimen, found 
alive on algae {Oraciolaria sp.), being 2 mm. in length. It is also relatively broader. 
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The two brown bands mentioned by Frauenfeld are very faint and are sometimes 
absent. The operculum is homy, pauci-spiral, and crossed with numerous growth lines. 
We have also found it alive in mussel beds on the Bottle and Glass Rocks. 

Notosetia pellucida, sp. nov. (Fig. 72.) 

Shell minute, thin, smooth, colourless, glassy and transparent. Whorls 4, the first 
dome-shaped, remainder rounded, sutures deeply impressed. Aperture sub-circular, 
peristome thin, outer margin rounded, inner margin arched, refiected over the columella, 
producing an umbilical fold, expanded anteriorly. There is no trace of any sculpture. 
Operculum thin and horny, apparently smooth, but details could not be observed. 
Length 1*5 mm. 

HaMtat. —^Alive on algae. North Harbour, fairly common. 

This is very like the two preceding species, but is again smaller and differs in 
details of contour and aperture that can be better seen in the figures than by description. 

Notosetia simillima May. (Fig. 73.) 

May 473. 

A pure white shell, the texture varying from white and opaque to an alternation of 
transverse opaque and translucent bands. This is very close to N, nitens and was at 
first thought to be a variety. May in his check list also expresses the same doubt. 
But simillima possesses an extra whorl, five against four in nitens, and the differences, 
being constant over such a distance, warrant the retention of the species. This is a new 
record for New South Wales. We found it abundantly on the reclamations at Bay view, 
Pittwater, the figured specimen 2 mm. in length; also on the reclamation at The Spit, 
Middle Harbour. 


Notosetia fusca, sp. nov. (Fig. 74.) 

Shell minute, thin and translucent, horny, deep brown. Whorls three, the first 
dome-shaped, the others rounded, body whorl comparatively very large and infiated, 
sutures deeply impressed. Aperture sub-circular, angled posteriorly, expanded pos¬ 
teriorly, peristome thin, reflected over the columella, umbilical furrow fairly deep. 
There is no sculpture except faint growth lines, and the surface is smooth and shiny. 
The operculum is comparatively thick, horny, and transparent, but appears white and 
stony from the attaching muscle, its details as far as can be detected as in the 
illustration. Length 0*8 mm., but some specimens are slightly larger. 

Habitat. —Alive on seaweed, North Harbour (type); also on weed at Yamba on the 
north coast; and in Oaleolaria tubes. North Harbour associated with Notosetia fulva. 

Very close to N. fulva, but separable by the colour, which, though not great, is 
quite distinctive; also by minor differences of contour and aperture. 

Notosetia aethiopia, sp. nov. (Fig. 75.) 

Shell minute, thin, horny and sub-translucent, very deep, blackish-brown. Whorls 
three, the first dome-shaped, the others rounded, body whorl inflated but less than in 
N. fusca, sutures impressed. Aperture broadly ovate, slightly angled posteriorly, peri¬ 
stome thin, reflected over the columella, expanded posteriorly. Sculpture very faint 
growth lines, surface shiny. Operculum similar to N. fusca. Length 1*2 mm. 

Habitat. —Alive in abundance in Galeolaria tubes between tide marks, North Harbour 
(type), and in mussel beds, Bottle and Glass Rocks. 

This species is very close to N. fusca, but can be readily separated by its deeper 
colour, which is almost black. It is also narrower, the second whorl is relatively much 
larger, and the body whorl less inflated. 
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Notosetia galbinia, sp. nov. (Fig. 76.) 

Shell minute, thin, glassy and sub-translucent, pale yellowish. Whorls four, the 
first dome-shaped, remainder rounded, body whorl moderately inflated, sutures impressed. 
Aperture ovate, expanded, peristome thin, rounded on outer margin, inner margin nearly 
vertical and strongly reflected back over the columella, expanded anteriorly. Umbilical 
slit narrow and well defined. There is no sculpture and the surface is smooth and 
shining. Operculum similar to that of N, fusca. Length 1-6 mm. 

HaMtat ,—^Alive in seaweed, North Harbour (type); also on seaweed at Long Reef. 

This is somewhat larger than either of the two preceding species, it has an extra 
whorl, differs in details of the aperture, and can be readily sorted by the pale yellowish 
colour. 


Notosetia atropurpurea Frauenfeld. (Fig. 77.) 

Hedley 629. 

This species is allied to N. fusca and the preceding species, but can be readily 
recognized by its purple colour and white apex. Again there are small but constant 
differences in contour and aperture. We found a few specimens living on seaweed at 
Shellharbour, but the operculum was so far retracted as to be practically invisible. 
It was abundant in dredgings from 6-9 fathoms, Sow and Pigs Reef, the figured specimen 
1*3 mm. in length; and also from the reclamation at Bayview, Pittwater. 

Notosetia castanea, sp. nov. (Fig. 78.) 

Shell minute, thin, sub-translucent, colour bright chestnut. Whorls four, the first 
dome-shaped, remainder rounded, body whorl inflated, sutures deeply impressed. 
Aperture ovate, angled posteriorly, expanded anteriorly, peristome thin, rounded on 
outer margin, reflected over the columella on inner margin, umbilical furrow deep. 
There is no sculpture and the surface is smooth and lustrous. Operculum retracted 
too far to be visible. Length !•! mm. 

HaMtat .—Living in Galeolaria tubes, North Harbour (type). 

Once again the colour is a useful guide to identification, but as with the other 
species of this group, small differences of contour and the aperture are constant. 

Genus Obtortio Hedley. 

Under Obtortio are included elongate, many-whorled shells, with small apices and 
strong sculpture, both spiral and transverse. The former may predominate or the 
sculpture may be strongly cancellate. There is a tendency for the median whorls to 
increase rapidly, with but little subsequent increase to the body-whorl, so that the 
whole shell appears to bulge somewhat in the centre. The peristome is incomplete 
and rather thin. Some species are not unlike Bittium in appearance, but of course 
have no anterior canal. 

The systematic position of Obtortio is still very obscure. Hedley originally included 
it in the Pyramidellidae, but later transferred it to the Rissoidae. Within the present 
more restricted limits of this family it hardly seems in place, but it is difllcult to 
suggest other relationship. Further investigation will possibly show that It should 
be placed in a family by itself. 

Obtortio lutosus Hedley. (Pig. 79.) , 

Hedley 545. 

This is a very distinctive species, easily recognized from the figure. We have dredged 
it in six fathoms, North Harbour, the figured specimen 3*8 mm. in length; and it also 
occurs in the reclamations at Bayview, Pittwater. 
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Cithna angulata Hedley. (Fig. 85.) 

Hedley 546; May 492. 

The generic characters assigned to Cithna apply also to the species angulata, which 
is common and widespread on the continental shelf. Hedley records it from numerous 
stations, from off Port Stephens, from 4(>--50 fathoms oft Cape Three Points, and from 
100 fathoms off Wollongong, etc. We have it quite commonly from 20-35 fathoms off 
Crookhaven. The length of the figured specimen is 2*8 mm. 

Genus Laevilftorlna Pfeffer. 

This is another genus to which it is difficult to ascribe definite generic characters. 
Hedley states that he compared it with Pfeffer's genotype, L. caliginosa, with which it 
closely corresponds. Selected characters from the one Australian species are the sharp 
spire, large infiated aperture with the peristome widely refiected almost into a plate 
on the inner margin, and the brown, horn-like texture of the translucent shell. 

Laevilitorina mariae Ten.-Woods. (Fig. 86.) 

Hedley 582; May 474. 

We have taken this species alive on seaweed at Ballina, the length of the figured 
specimen 1*7 mm. It does not seem common on the coast, though single specimens are 
sometimes found on the ocean beaches, and its range extends to Tasmania. The. 
operculum is thin and horny, but is retracted too far into the wide aperture to observe 
details. 


Genus Diala Adams. 

Diala is a well-defined and natural genus with a recognizable facies, yet with few 
characters which lend themselves to comparative description. It is medium-sized for 
the family, elongate and conical, with moderately rounded whorls increasing regularly, 
thin, texture varying from transparent to nearly opaque, generally decorated with spots 
or streaks of brown. The aperture is moderately expanded, the peristome interrupted, 
thin and not refiected, and there is no umbilical slit. It is a typical weed-liver, and is 
abundant in this habitat on southern as well as eastern Australian coasts. Species 
show considerable individual variation in form, so much so that at first sight a great 
many species seem to be indicated. Examination of long series, however, reduces these 
to four, within the limits of each of which is much variation. Shell texture and 
general facies are the best guides to specific determination, and the following key may 


be useful: 

A. Transparent, a. Smooth . translucida. 

b. Lirate . lirata. 

B. Translucent .■ .. phasianella. 

C. Nearly opaque . lauta. 


The nodulose species, D. monile Adams, is here rejected as an aberration of more 
than one species (see Figs. 88, 92 and 93). This condition has long puzzled systematists. 
The development of swellings and nodules, particularly on the median whorls, has led 
to a number of specific names, such as monile, pagodella, etc. Where these have been 
figured by more than one author there has been considerable disagreement and none 
of the drawings agree. This applies particularly to the New South Wales species 
known as D. monile. In fact, examination of any large series of any species shows that 
there ia a tendency in some individuals to develop nodulation to a greater or lesser 
extent. As a rule the nodules are more prominent on the middle and particularly the 
penultimate whorls, while the earlier and body whorls may be quite smooth. The 
character seems to begin as a rounded swelling of the shell just above the suture, 
developing into a number of low, rounded protuberances, as in Figure 88 {Diala 
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phaaianella). In a more extreme example the protuberances are larger, as in Figure 92 
(jD. lauta), and may become so prominent as to give the shell a rugose and pagodadike 
appearance (Fig. 93, D. lauta). Every stage between these extremes can be found. A 
possible analogy exists in the curious development of large hollow nodules on the body 
whorl of some specimens of quite another shell on our coast. Turbo miliaria. It is 
impossible at this stage to hazard a guess at the cause of this nodulation, but whether 
it is induced by disease or is the incipient stage of further evolution, it is a character 
which apparently has no value for taxonomic purposes, and species based on it must 
be rejected. 


Diala phaalanella Angas. (Figs. 87, 88.) 

Hedley 543. 

Variable in form, but the whorls are generally flatter than in other species and 
are neither completely transparent, as in D. translucida, nor with the nearly opaque, 
rather eggshell texture of D. lauta. It generally has also more colour than the other 
species, the commonest decoration being a line of brown spots on the middle of the 
body whorl; but other individuals show irregular, transverse, brown lines. The brown 
spots are sometimes replaced by white, opaque patches. In some specimens where the 
nodulation is -present there seems to be a definite connection between it and the 
pigmentation. 

The species probably lives below low tide, for though it is common on beaches 
within the harbour, we have not taken it alive. The figured specimens come from 
North Harbour and are each 4 mm. in length. 

Diala transluclda Hedley. (Fig. 89.) 

Hedley 491; May 491. 

This species can be recognized by its transparency. Like D. phasianella it is very 
variable in form, and may be quite broad or comparatively elongate. It shows a few 
brown markings occasionally, but the most common decoration is a line of opaque 
spots just above the suture or on the centre of the body whorl. It is abundant living 
on seaweed in rock pools or on piles, and though found on the outer reefs is more 
typical of the calmer waters within the harbours. The figured specimen, 4 mm. long, 
comes from weed on wharf piles at Toronto, Lake Macquarie, where it is very abundant. 
We also have it from seaweed at North Harbour, Port Jackson; Huskisson, Jervis Bay; 
Long Reef and other localities. 

Diaia lirata, sp. nov. (Fig. 90.) 

Shell elongate, conical, variable in form, many specimens comparatively broad, thin, 
transparent in beach specimens, translucent and yellowish when alive, colourless when 
found on the beach except for a few faint brown markings, but decoration generally 
consisting of a line of opaque spots similar to those in D. translucida. Whorls nine, 
initial whorl small and rounded, the others increasing regularly, slightly rounded, 
sutures impressed. Aperture rounded on outer margin, inner margin arched, slightly 
expanded anteriorly. Peristome interrupted, thin, not reflected, inner margin nearly 
straight. Sculpture numerous, very fine but distinct, regular spiral striations, slightly 
pitted, and completely covering the shell right to the base. Length 6*5 mm. 

Habitat—An exceedingly common species, living on weed in many localities, both 
Inside the bays and on the outer coast. The type comes from Sargaasum sp. adhering 
to piles at Toronto, Lake Macquarie. We also have it from seaweed at Brunswick 
Heads; Point Halliday; Long Reef; North Harbour, Port Jackson; and from the beach 
at Port Stephens. 
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This in facies is a typical Diaki, though the lirate sculpture would suggest another 
genus. It has been apparently overlooked In the past, as the sculpture is only visible 
under a fairly strong lens. It is commonly associated with Z>. translucida and in the 
live state is not always easy to separate without close examination. 

Diala lauta Adams. (Figs. 91, 92, 93.) 

This may be recognized by the general absence of colouring, the t 3 rpically elongate 
form with rather flattened whorls, and by its nearly opaque texture. Like the other 
species, it is very variable in form. It lives in rather deeper water, and though found 
on the beaches is more commonly taken in depths of from four to six fathoms in the 
harbour. We have not found it alive. Of the figured specimens, No. 91, 5 mm. in length, 
comes from North Harbour; No. 92, 4-5 mm. in length, from the same locality; and 
No. 93, 6 mm. in length, from Balmoral. 

The majority of specimens which have been labelled D. monile may be assigned 
to D. lauta, and probably D, pagodella is but a nodulated variety of this or an allied 
species. 


Genus Laevitesta, gen. nov. 

Genotype, Laevitesta scohina Laseron. 

Shell conical, pointed, small, thin, variable, aperture ovate, peristome thin, inter¬ 
rupted, but almost entire on old specimens, very slightly reflected, umbilical slit deep, 
sutures channelled, sculpture strongly radially lirate, continuous through the shell 
and thus reversed on the interior. 

But for its thin shell this would pass for a Lironoha, yet in its general facies it 
resembles Diala. 


Laevitesta scobina, sp. nov. (Fig. 94.) 

Shell small, thin, conical, pointed, somewhat variable in form, uniformly brown or 
white with faint brown markings, the latter probably bleached. Whorls seven, initial 
whorls very small and rounded, remainder increasing regularly, flattened to slightly 
rounded, sutures channelled. Aperture ovate, rounded on outer margin, inner margin 
curved. Peristome thin, nearly entire, particularly in old specimens, slightly reflected 
on inner margin, which is curved, the umbilical slit deep and well defined. The 
sculpture consists of numerous, well-defined, sharp, spiral ridges, about seven on the 
earlier whorls and about 15 on the body whorl, separated by narrow, well-defined 
channels. The sculpture is impressed right through the shell and is visible on the 
interior, but not so sharply. Length 3-2 mm. 

Locality. —Abundant from the reclamations. Bay view, Pittwater (type); and also 
from the reclamations at The Spit, Middle Harbour. 

This interesting little species, though abundant in certain localities, has apparently 
been overlooked, as at first sight it appears very ordinary and undistinguished. The 
sharp, well-defined, lirate sculpture, visible on the interior of the shell, the thin yet 
strong shell, and channelled suture are good recognition points. 

Genus Heterorissoa Iredale. 

Heterorissoa wilfredi Gatliff and Gabriel. 

Proc. Royal Soc. Victoria, xxiv, 1911, p. 188, pi. xlvl, f. 3. 

This was recorded from shallow water in Twofold Bay by Iredale (1924), who 
remarks also that he has found it not uncommon on the Sydney beaches. So far, 
however, we have not identified it from the Sydney area, and lack data to offer further 
information. 
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REPORT ON SOME PARASITIC NEMATODES FROM THE 
AUSTRALIAN MUSEUM. . 

By T. Harvey Johnston and Patricia M. Mawson, 

University of Adelaide. 

(Figures 1-7.) 

In 1943, T)r. A. B. Walkom, Director of the Australian Museum, Sydney, submitted 
to us for identification and report, a collection of parasitic nematodes from various hosts. 
Much of the material formed part of the “ Old Collection ” of the Museum and contained 
little or no information beyond the popular name of the host. Some of it was obtained 
by the Commonwealth Fisheries Investigation Steamer, “ Endeavour’*, during 1909, 
1910 and 1914. Unfortunately, during transit, some of the tubes became smashed and 
their contents distributed amongst the packing material, but by careful unpacking we 
have been able to associate most of these worms with proper labels. We have assumed, 
unless there arc any rc.isons to the contrary, that unlocalized material came from 
New South Wales. 

We express our thanks to Dr. Walkom for the opportunity to study the collection 
which has now been returned to the Australian Museum. Mr. (J. It Whitley, at the 
request of the Dircictor, kindly endeavoured to identify some of the unnamed “ Endeavour ” 
fish hosts from which nematodes were collected, by reference to the records, re]J 0 rtB and 
collections associated with the work of the vessel, but he reported that no data were 
forthcoming regarding those specimens which were not numbered but which had evidently 
been opened up and discarded many years ago. Mr. J. R. Kinghorn sup})lied identifications 
of some of the reptilian hosts. We acknowledge indebtedness to the Commonwealth 
Research Grant to the University of Adelaide. The host names and parasites identified 
are as follow : 

Elasmobranchs. 

Emisfsold [Muaielus] anlarctica Gnthr .—Evstoma avfitrale (J. and M., 1945), N.S.W.; 
Terranova chiloscyllii, sf). iiov., N.S.W. 

Chiloscyllium pujiciaium Mull, and -Terranwa chilos'cyUiif sp. nov., Kepi)el Is., 

Queensland. 

Heterodontus portmjacksovi M(‘ver .—Parukpins (ntstralis J. and M., N.S.W. 

Pristis zysron Bleeker .—Stonificlnus sp. (juveniles), Manly, N.S.W. 

Prifitiophoms cirrahis Lath.— Eyato^Ha avsirale (J. and M.), N.S.W. 

Telkost Fish. 

VonyerniViuena hahetmia Richdsn.—sp. larva*, Storm Bay, Tasmania. 
Genypferits hlarodes Bl. and Scliii.— ^U.wavhns sp. larva*, Storm Bay, Tasmania. 

Gadus morrhua Cuv.— Confracaerant (Thynnascaris) adminwi (Rud.). This niateiial is 
not Australian. 

Coelorhynchus (Paramacrurys) (lustralis Richdsn .—^^totnarhus sp. larva*, Montague Island, 

N.S.W. 

Ncoplafycephahis macrodoii Ogilby.— HlofmcJws sp. larva*, N.S.W. 

Plalycephaliis bassensis C. and V.-— Conlracamnu (Thynnasvuris) sj)., Oyster J^ay, 
Tasmania. 

Ichthyscopus mnnio .-—•Stoinachus s]>. larvaj, N.S.W. coast. 

Zeus faber Linn .—Conlramecum (Thynnascaris) aduncuw> (Rud.), oil Ti^thra Head, 
N.S.W. 

PromicTops lanceolatua Bloch .—Vantraexiccum {Thynnascaris) leyendrei Dullfus, Hummocky 
Island, Queensland. 

*62066—1 
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Neosebastes scorpaenoides Guichenot.— Stomachus sp. larv», N.S.W. 

Sciaena antarciica Castlu.— Stomachus sp. larvae, N.S.W. 

Thyrsites utun Euphr.— SlmnachuH sp. larvae, Pambula, N.S.W.; Woolooware Bay, 
N.S.W.; Investigator Strait, South Australia. 

Caranx georgianus C. and Y.—Contramecmn {Thynnascaris) aduncum (Rud.), Flinders 
Island, Tasmania. 

Unnamed fish, “ Endeavour collection 

A. Taken between Devonport and Lauuoestda, Tasmania, Stomachus sp. larva?. 

B. Taken in 20 fathoms, off River Murray muth. South Australia, June, 1909, 

Contracaccum (Thynnascaris) aduncum (RtidO* 

(\ Proba])ly from “ Endeavour ” collection, ? locality, terranova sp. larva*. 

Reptiles. 

Varanus varius .—Fhysaloptera antarciica Linst., N.S.W., 

Varanus gouldi Gray.— Physahplera animctim Linst., Mount Lyndhtirst, South 
Australia. 

Pijthon spilotes spilotes lAcep.- Ophidascaris filaria Duj., N.S.W.. 

Python spilotes variegatus Gray.- Ophidascaris filaria Uuj., N.S.W.; Polyddphis miovra 
Duj., N.S.W.; Physaloptera sp. encysted larvae, N.S.W. 

Psnideclm porphyriacuft Shaw.- Physalo'ptera ronfma J. and M., Tenterfield and Sydney, 

N.S.W. 

PsmdecJm australis {.hay— Physaloptera rmfusa J. and M., Immama, East-West trans¬ 
continental Railway, South Australia. 

Notechis scutatus Pet.ers.— Physaloptera confusa J. and M., Sydney. 

Denisonia suta Peters.— Physaloptera confusa .1. and M., Narrabri, N.S.W. (host quoted 
as “ Denisonia frontalis, black snake ”). 

“ Sea snake.’’— Polydelphis sp., “ Old Collection”. 

A nous minutus Stomachus sp. (as ingesta from fish), Great Barrier Reef. 

Mammal (Cetacea). 

Glohicepfialus ventrivosus hAcep.—Stomachus oceanicus, sp. nov., “ Old Collection”, 
presumably off the N.S.W. coast. 

ASCARIDATA. 

ASCARIDAE. 

STOMACHINAE. 

Eustoma australe (J. and M.) 

I'hib parasite was described by us (1945, p. 109) as Anacanthocheilus australis from 
Mustei'us antarcticus from the Derwent River, Tasmania. Wo now record it from the 
same host species (Emissola ardarctica) from the New South Wales coast; W.3361 off 
Jervis Bay, coll. G. P. Whitley, Dec. 1942; W.3370, W.3372, N.S.W. coast, coll. Miss 
E. Pope, July 1943; and from Pristiophorus cirratus W.3457, coll. Miss E. Pope, off 
N.S.W. coast. 

Punt (1941) stated that Eustmna Beneden 1870 was sufficiently described to be 
considered a valid genus, its type being E, truncata, and that the latter was a sjrnonym of 
Ascaris rotundafa Rud. 1819. Hence Anacanthocheilus erected by Wtilker in 1930 for 
Rudolphi’s species falls as a synonym of Euitoma. 
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1-7. 

1-1, Terrmova ehtloiscyllu. 1 Uoraal, uud :i “cu fucr ” vii-ws of hcud; :> iiuile tail, vtintrul, t iiuilu tail, lateral 
(l''ig8. 1-2 to same scale; tJ aiul 4 to same scale.) 

Siomachm oceanimts. o oesophageal region; 0 mule tail; 7 head, 
a, anus; e, (sxcrctory |Kir<*; e, oesophageal Inrtieii: //, {KJsUnul “ i*laque.” 


Faeudanisakis rajae Yamaguti 1941, which wo transferred (1945, p. 107) to 
AnouxintJwcheiluSy bears a striking resoinblance to M. rotutidatuyn, as redescribed by Punt, 
the sole significant clifFcrenco being the position of the vulva which was stated to be 
situated further forward in the Japanese species. The latter is now transferred to Evslovm 
as E. rajae and is perhaps synonymous with E, rotundatum. 

Terranova chiloscylMi, sp. nov. 

(FiguroH l-l.) 

This species was found in colietjtious from the stomachs of two sharks, VhiloiscyIlium 
pmictatum (typo host), W.3551, coll. G. P. Whitley from Halfway Island, Ke[>i)el Islands. 
Central Queensland Coast; and Envissoh, antarcticay N.8.W. coast, W.3368, coll, G. P. 
Whitley, March 1943. 

The worms are long and slender, the males 37-40 mm. in length, and -4 mni. in 
maidmum diameter; the females 40--50 mm. long and *56 mm. in diameter. The lips, 
if present, are very much reduced. They are not dastinguishable from one another on the 
outer surface of the head; in an on face view there appears to be a circular ‘‘ mouth*', 
leading to a depression in which lie three lobes, corresponding to the three parts of the 
oesophageal waU. We are uncertain as to whether these structures should be regarded 
as vestiges of the lips, or as the anterior end of the oesophagus, which latter they closely 
resemble. One of these is dorsal, the other two subventral, in i>osition. The dorsal beais 
two teeth, the subventrals each one tooth. Four large papillsc are present on the outer 
surface of the head, two subdorsally and two subventrally. * 

The oesophagus, excluding the ventriculus, is 2*4-2*5 mm. long in the male, 2-6 mm. 
in the female. The ventriculus is 2*7~3-6 mm, in length in the male, 3-6 mm. in the 
female. The intestinal ccecum is as long as the ventriculus, except in the younge.st male, 
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in which it is rather shorter. The ventriculus communicates with the intestine by an 
oblique foramen. The nerve ring and cervical papillse are at almost the same level, 
namely, ■4-*5 mm. from the head end. The excretory pore opens between the two 
subventral cephalic papillte. 

The vulva is situated at the end of the first third of the body length. The <^ggs are 
thin-shelled and subglobular, 35-4Og in diameter. 

The spicules are equal, 1-1*2 mm. long, strongly chitinized and ending in rather 
blunt tips. The tail narrows grfmtly behind the anus which is *18 mm. in front of the 
tip. There are 35-45 pairs of small adanal and preanal pajulla); a pair of large double 
papillae shortly behind the anus, and behind them four pairs of caudal papillae. A median 
preanal papilla is present. On the ventral surface of th^ tail just posterior to the anus 
is a stout plaque-like structure of chitin, 6()(jl long and about 30(x wide, whose lateral 
edges are serrated, and in three oval areas in its central portion the chitin is very much 
thinner. This stnicture is comparable with similar cliitiaizatibns occurring in the male 
of other species of Terranova from elasmobranch fishes, namely T. galeocerdonis (Thwaite) 
and T. scoliodoviis (Baylis). 

T. chiloscyUii resembles species of Acanthovfieilus in the reduction of. the li])s, but 
the presence of a ventriculus and an intestinal ca>cum allies it with Terrmmia, The male 
tail bears a marked similarity to that of other species of Terranova from elasmobranchs. 
The greater length of the ventriculus compared with that of the muscular oesophagus is a 
striking feature of our species. 

The type of genus, T. anlardioa, was described by Leiper and Atkinson (1915, p. 28) 
from a female worm from Mtistehis antarcticus (Emissoh aniarctica) from the Bay of 
Islands, New Zealand. The parasite was 32 mm. long, 3 mm. in maximum breadth, and- 
coiled in 1| spirals; with three rounded squat lips, not markedly separated from the 
neck; without an oesophageal appendage but with a large intestinal ciecum. Baylis 
(1920, p. 258) re-examined the specimen and reported that a ventriculus, 14 mm. long, 
was present. Leiper and Atkinson stated that the anterior end of the caecum was 1 mm. 
from the head of the worm, hence if their figure 1 is drawn to scale, the oesophagus Was 
about 1*6 mm. in length and was therefore only slightly longer than the ventriculus as 
reported by Baylis. The vulva was stated to be 14 mm. behind the head, i.e., just in 
front of the midlength, whereas in 1\ chiloscyUii it lies at the end of the first third of the 
body length. A re-examinatioji of the ty})c may indicate that our species is synonymous 
with T. aniarctica. 

We pointed out recently (J. and M., 1945) that the genus Terranova was valid because 
its species possessed head characters different from those of the closely related 
Porrocaecurn with which it was usually synonymized. 

Terranova sp. larva. 

Among dtibris from several broken tubes was part of the mesentery of a fish (W.3563), 
containing numerous larval ascarids referable to the genus Terranova, The fish host 
presumably belonged to the “ Endeavour ” collection, but its name and locality were 
not indicated. In view of the fact that relatively few seals are found in Australian waters, 
and that the proportions in any case do not resemble those of T. piscium or T, kogiae, 
the only recorded species of the genus from marine mammals, it is considered likely that 
the final host is an elasmobranch. The larvae might be those of a Porrocaecum Bp., but 
no such species has been recorded from Australian fish-eating birds. 

The larvae are all loosely coile<l or curved, each lying in a cast skin with the head 
outwards, outside which is a capsule of host tissue roughly following the form of the 
worm. The lips are absent and a larval tooth is present. The alimentary canal is well 
differentiated. The nerve ring is *2 mm. distant from the head end in all specimens 
preasured. The tail ends in a point without spines. The cuticle around the anus is very 
mominent. 
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The smallest larva in the collection is 3*65 mm. long, coiled in a loose flat spiral. 
In this specimen the oesophagus is *5 mm. long, excluding the ventriculus *2 mm. long; 
and the intestinal caecum is *4 mm. In the longest specimen, 7*2 mm. in length, the 
oesophagus is *85 mm. long, the ventriculus *35, and the caecum *7 mm. In the numerous 
specimens between these sizes the i>roportion8 of these parts are similar, i.e., the ratio 
of the ventriculus to the rest of the oesophagus is about 1 : 2*5, and the ratio of the 
ventriculus to the intestinal caecum is about 1 : 2 (1 : 1*8-1 : 2*2). There is no indication 
in this collection, nor in Terranova piscium larvae recorded by us from subantarctic flsh 
(J. and M., 1945) of an incrtiase in the relative length of the intestinal caecum with 
increasing length of the larvae. Such a growth was recorded by Baylis (1916) after his 
examination of material from a number of collections. It seems to us possible that he 
was dealing with larvae belonging to more than one species and genus. Since the very 
small encysted larvae in the present collection have well-developed intestinal caeca, it seems 
to us probable that the differentiation of the alimentary canal takes place at an earlier 
stage than in these presumably fourth-stage larvae. A comparison with Contracaecum 
larvae which are far commoner in fish examined by the present authors, may be helpful 
here. We described (J. raid M., 1945, p. 126, Figures 13 -20) very young larvae (Figure 13) 
penetrating the intestiiial wall of the fish host as having no intestinal caecum (though an 
oesophageal appendix was present). Later stages with a rudimentary caecum (Figures 
15-16) were found in cysts (Figure 14) in the mesenteries of fish. Still older larvae, 
presumably fourth stage (or third stage if Punt’s suggestion of there being only three 
moults in Contracaecum spp. be correct) were found loosely encapsuled in the mesentery, 
at least one cast skin being present under the host-formed capsule, and in these fourth 
(or third) stage larvae an intestinal caecum was well developed. It is these larvae which 
are comparable in degree of development with those in the present collection. 

StomachU8 oceanicus, Rp. nov. 

(Figures ,5-7.) 

Numerous worms from a “ black fish ” (W.3555, without number or locality) are 
identified as a new specievS of Stomachus. Since the adult stage of members of this genus 
occurs in cetaceans, we feel justified in considering the host t() be Glohicephalus ventricosus 
Lacep. (syn. G, 7nelas Traill), which is popularly termed black fish’’. Specimens of 
this small odontocete are occasionally found stranded along the coast of New South Wales 
and elsewhere. 

The males are up to 45 mm. long; females to 55 mm. The dorsal lip is shorter than 
the ventral; each lip has two anterior lobes, each lobe bearing on its inner side a 
dentigerous ridge with about six to eight denticles. The oesophagus is 3*6 mm. in length 
in the longest specimens of both sexes, widening towards its base. The ventriculus is 
;6 mm. long, and constricted at its middle (Figure 5). The nerve ring is *42 mm., and 
cervical papillae *66 mm., from the head end. 

The vulva is very small, 11 mm. from the head end in females 29 mm. long (1 : 2*6 of 
body length). The thick-shelled eggs are almost spherical, 35“40[i in diameter. 

Spicules are slightly unequal, the smallest pair measured being *16 and *17 mm., 
the longest *24 and *27 mm. The shorter spicule is more slender. Caudal alae are 
developed in the region of the auus and support the most povsterior of the 50 or more 
pairs of preanal papillae. There are two pairs of large double papillae immediately 
postanally, and four pairs of single papillae behind these (Figure 6). Three rows of 
denticles lie ventrally just behind the anus. 

The general appearance of the male tail strongly resembles that of Terranova kogiae 
(J. and M., 1939), but an intestinal caecum is absent. The species appeaf^ definitely to 
belong to Stomachus, most closely resembling S, physeteris (Baylis), from which it differs 
in the relative proportions of the ventriculus and oesophagus, as well as in the smaller size 
of both sexes. 
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Stomachus np. larva. 

Closely coiled larvae, enclosed in flat circular cysts and belonging to Stornachus 
(Anisakis of authors), have been recorded by us on several occasions (J. and M., 1943, 
p. 22, as Capsuhrta marina L.; 1943a; 1945, 98-100, 102-106 as Stomachus marinus L.) 
from a number of species of bony fish, as well as a few elasmobranchs, the worms from 
the latter host being considered to have been ingested along with their proper hosts and 
therefore not to be regarded as parasitic in sharks. We have not been able to distinguish 
between these larvae and no doubt most of them should be regarded as young stages of 
Stomachns marinm whose adult is a widely distributed parasite of cetaceans. Similar 
larvae from subantarctic fish we have assigned to S: simiUs whic^ occurs in the elephant 
seals that spend part of their time ashore on subantarctic islands (J: end M., 1945, p. 105). 
We should mention that another species, S. (tiiastow), occurs in various 

albatrosses in the Southern Ocean (J. and M., 1942, p. 67). ^he sperm whale, Physeter 
7nacroeephnlus, which is the host of S. physeferis (Bayl^), is not sufi&citmtly common 
in southern Australian waters to be considered in co&i^ioii with these larvae that 
occur so abundantly in some of our fish, especially the barif^uta, Thyrsifes atun. 

These larvae of Stomachus sp. are represented in the prail^t collection by specimens 
from Neoplatyeephalus ^nacrodon, W.3549, N.S.W.; CoelMiynchus {Parantocrurus) 
australis, W.2710, from Montague Island, N.S.W., August Jfechastes scorpaeMoides, 

W.3547, N.S.W. without localii.y; IcMhyscopus snnnio, W.3546, N.S.W.^without locality; 
Thyrsites atun, W.909, Pambiila, N.S.W., coll. O. 0. Stead, Jan. 1903; W.3553, old 
coll., Wooloware Bay, N.S.W., July 1905, and W.3r)42, Endeavour ” coll., Investigator 
Strait, South Australia, August 1909; Sciaena a^itarctica, W.2772, obU. 1). G. Stead, 
N.S.W., June 1930; ling, Genypterus hlacodes, E.fi800, “Endeavour’’ coH., Storm Bay, 
Tasmania, .luly 1909; “ conger eel,” E.fi798, “ Endeavour ” coll., Storm Bay, Tasmania, 
July HK)9 (A. B. McCulloch in Endeavour Fi.sheries Reports, Part 1, 1911, p. 18, recordt^l 
(hngermaraena hahevata, the little conger <m)1, as having becMi collected in that locality, 
off Port Arthur); the saw shark. Prist is zysnrn, W.2338, Manly, Sydney, Nov. 1926, 
and, from an unnamed fish, E.6797, “ Endeavour ” coll., taken ofP the northern 
Tasmanian coast between Devonport and Launceston; and also, as ingesta (W.9f^9), 
from a noddy tern, Anous 7uinutus, from the Great Barrier R(*.ef. It is to be noted that 
Sttmd (1914, ]). 20) recordedjthe presence of “firamature’Ascaris ” from the subperitoneuni 
of Sciacnn antnrctica from Port Kembla, N.S.W. W(*, recorded the occurrence of the 
parasite (as Capsularia marma) in the latter host species as well as in several other South 
.Australian fish (1943, p. 22). 

In his account of Anacanthocheilus, Wiilker (1929) reported that its larval stage 
occurred spirally rolled or somewhat elongate in cysts found mainly under the peritoneum 
of the viscera of North Sea fish, especially Gadidae. This larva was reported to have 
the dorsal portion of its oesophagus more or less replaced by glandular tissue. After 
considering the reports of Wiilker and Kahl (1939), we stated (1945, p. 108) that it was 
probable that the larval stage of A^mmnilioclieilus rotunda-tus was the tnie Gordius mari'nus 
of Linnaeus. 

Unfortunately we were not aware of an important paper by Punt (1941) dealing 
with larval and adult ascarids from the chief species of food fishes brought from the 
North Bea into the Belgian markets. This author referred (pp. 34-5) to the confusion 
which had become associated with the names Fihria pisdum, Ascaris capsularia, Filaria 
capsularia and Capsularia halecis. He pointed out that some of these names had been 
applied to worms which belonged to Anisakis (i.e., our Stomachus), and that the same 
name had been^given to larvae belonging to more than one genus. He went on to give an 
account of an Anisakis larva from Gadus (pp. 53-5), quoting a long list of synonyms. 
He pointed out that although Wiilker had stated that the larva which he regarded as 
that of Anacanthocheilus rotundatus had its excretory pore at the level of the peri- 
ceaophageal nerve ring, Wiilker’s figure actually showed the aperture (which he did not 
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recognize) adjacent to the ventral perforating tooth. Punt also pointed out that the 
figure showed the presence of anal glands which are absent from the larva of Eustonm 
(syn. Ariacanthocheilus Wiilker), but are present in the larva of Animhia. The latter 
larvae in their last larval moult possess well-marked lips, whereas in adult Eustoma these 
organs are only feebly indicated. Punt’s view is that Wiilker probably was dealing 
with the larva of AnisaJds (i.e. Stomachus) and not that of Emtmia, Punt stated (p, 53) 
that the larvce of Anisakis were slender worms, ordinarily lying coiled in a flat spiral 
in a cyst, with the head usually at the centre. In view of the foregoing summary we 
return to our earlier view that Linnaeus* Gardivs marinus was a Stomachys larva w^hose 
adult stage was Anisakis simfleor of authors, a parasite of dolphins and some other 
cetaceans. 


Contracaecum (Thynnascaris) legendrei Dolltns. 

This ascarid in its adult stage has already been recorded by us from the southern 
tunny {Thunnus maxicoyi)^ while young stages were r<‘|)orted from the tiger flatliead 
{Neoplatycephalus mucrodon) from New South Wah^s (1943, p. 20), Threpterius and 
Upenei^hthys from South Australia (1944, p. 01), Carmu yeorqiajms, Platycephalus 
bnssensis, P. fuscus and P, Imvigafm from the Derwent Kiver, Tasmania, and 
Upeneichthys porosus from south Western Australia (1945, p. 133). 

In the present collection are two very j)oorly preserved worms which w<i regard as 
belonging to this Ispecies. The host is the Queensland groper, Proinicrops Imiceohfvs, 
W.3560, from Hummocky Island, Ke])pel Bay, ‘•Endeavour” coll., July 1910. 

Contracaecum (Thynnascaris) aduncum (liud.). 

This parasite is recorded for the fii-st time as o(*curriDg in Australian fish, the ])resent 
collection containing specimens from the trevally, Vanim' yeoryianm, W.LS, from Flinders 
Island, Bass Strait, and E.G93, ‘•Endeavour” coll, May 1909; Zeus faher, E.5434, 
” Endeavour” coll, May 1914, from 70 fatlioms oft* Tathra Head, N.S.W.: anti from 
an unnamed fish, W.3548, “ Endeavour ” coll, June 1909, from 20 fathoms, oft* the moutli 
of the Murray River, South Australia; as well as from Gadvs morrhva. W.3541, not an 
Australian collection. 

An excellent account of this common parasit<*, of Gadidae in th(i North Sea was 
given by Punt (1941, pp. 8-37, Figures 1-27). Amongst the synonyms ho included 
? Ascaris gadi Muller 1786. We (1945, p. 132) considered the corrcict name of the species 
to be C. (Thynnascaris) gadi (Muller). Punt pointed out that the adult stages occurred 
especially in Gadidae and that the larger species (Gadus morrliun and G, virens) had a 
percentage infection of nearly 100%, while in smaller species it ranged from 25 to about 
90%, probably associated with the difi’erent food habits of the smallest s])ecies where 
25-^5% were infected. The parasite was found in some other North Sea li.sh. A list of 
those species in which he found larval or adult stages was published (p]). 88 101) 

Contracaecum (Thynnascaris), sj). 

Fromaflathead, Plaiycephalvs bassensis^ E.6799, Oyster Bay, Tasmania. “ Endeavour” 
coll., July 1909. 


ASCARINAE. 

Ophidascaris filaria 

This large species is represented in the present collection from New South Wales 
snakes; P. spilotes spilotes (diamond snake of the Sydney district), W.3538, old collection, 
June 1890, and W.3552, “ diamond snake ”; as well as from P. spilotes vamegata (carpet 
snake), W.3244, W.3562, W.3545, and W.3536. It had been recorded previously by 
Baylis (1920, p. 414) from P. spilotes from “ Australia ”; and by us (1948, p. 104) from 
south-eastern Queensland. 
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Kreffb (1871, p. 214) reported the presence of Aacaris sp. from Mordia spilotes and 
M, va/riegata. One of us (Johnston, 1911, pp. 234, 235) recorded that a large Ascaris sp. 
occurred rather commonly in Python variegatm and P. spihtes in New South Wales and 
Queensland. Some of the Museum material examined by us was probably collected by 
Krelft, because some of the hosts were indicated as Morelia spilot^ and M.a, variegata, 
Ascaris sp. of the two authors mentioned is a synonym of Ophidascaris filaria and 
Polydelphis anowra. 

Polydelphis anoura (Uuj.). 

This ascarid was identified from Python f^pilotet^m^K^ W.326 and W.327, N.S.W. 
It had been recorded previously by us (1948, p. 104)W5mthts host species from New South 
Wales and Queensland. v 

Polydelphts wp. \ 

Females of a species of the genus were found in a ‘‘ sea snake”, W.3556, old 
collection, presumably from New South Wales. 

SPIRURATA. 

PHYSALOPTERIDAE. 

Physaloptera confusa (J. and M.). 

This common parasite of the stomach of Australian vetionyiiiia. snakes was present 
in several collections: Psendechis porphyriacus, W.322, W.3M4j^ Ji(<S.W.; \V.3558, 

Moore Park, Sydney; (11234, Tonterfield, N.S.W., coll. C. A. Lee; arid »female, W.3r43, 
probably belongs to the same s})€',cios; Notechis seutatua, W.921, Kahdwiek^ Sydney; 
Denisonia suta, W.3535, Narrabri, N.S.W. The last-named host was indicated as 
D. frontalis (black snake)”. Mr. F. J. Mitchell, of the South Australiatf'Museum,'has 
been kind enough to assist us in regard to the name. Ogilby in 1889 described the species 
as Hoplooephalus frontalis from a specimen from Narrabri; Boulenger (Cat. Snakes^ 

Mus., 1896, p. 340) transferred it to Denisonia; and Kinghorn (Rec. Austr. Mus., 13 (3),^' 
1920, p. 110) placed the species as a synonym of I), suta (Peters, 1863) Boulenger, 1896, 
As the parasite belonged to the old collection it probably came from Ogilby’s snake, beiuje 
the locality, Narrabri, assigned to it by us. 

P. confusa was also identified (W.891) from a “ large snake ” taken at Immarna, 
East-West Railway, near Ooldea, South Australia. Mr. Kinghorn ha.s informed us that 
two species of snakes, Demansia psawm,aphis and Pseudechis australis, were*, obtained 
at that locality. The use of the term “ large snake ” by the collector indicates Psemkehis 
australis rather than the otht^r species as the host from which these nematodes were 
taken. 

P. confusa was recorded by us from Notechis scutatus in South Australia (1942, p. 90), 
Pseudechis porphyriacus and various other snakes from Queensland and N.S.W. (1948, 
p. 106), as well as from Varanus sp. (1947, p. 24). 

Physaloptera antarctica Linniow (omend. Irwin-Smith). 

The collection contains specimens from the stomach of Varanus varius, W.3556, 
old coll., N.S.W., Sept. 1895; and F. gouldi, W.1066 and W.1071, both from Mt. 
Lyndhurst, near Farina, South Australia. We have already recorded it from V, varivs 
from Kangaroo Island (1942, p. 91) and Queensland (1947, p. 24). 

Physaloptera sp. (larvae). 

Some larval cysts were identified from Python spihtes variegatus, W.3537, N.S.W., 
old collection. They probably belong to P. confusa whose larval stage we have recorded 
(1942, ]). 91) from frogs from New South Wales and South Australia. 

Paraleptus australis *1. and M. 

Two poorly preserved worms from Hekrodontus portusjacksoni, W.2576, collected by 
Capt. K. Moeller, N.S.W. coast, December 1928, are referred to Paraleptus australis, 
which is a common species in this host (J. and M., 1943, p. 188). 
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THE NEW SOUTH WALES PYRAMIDELLIDAE AND THE 

GENUS MATHILDA. 

By Chakles F. Lasebok, F.R.ZB. 

Honorary Correspondent, Australian Museum. 

(Figures 1-98.) 

Introduction. 

This paper is intended primarily as an illustrated check-list of the species of 
Pyramid ellidae of the Neoperonian Zoogeographical Province, and it includes mainly 
gasteropods with heterotrophe protoconchs. This widens Jhe family limits as dealt with 
in Hedley’s Check List (1917), but in addition to affording a more convenient classification, 
it is in geiiorai keeping with present-day opinion abroad. '^Opihions 4a to the phylogenetic 
value of the protoconch may differ, but in some famili^ it is of u^ioubted importance. 
Here, at legist, it affords a very definite character which, in sbaeiite of Any knowledge 
of anatomy and life history, links a numb(u* of shells with many othoi‘ characters in 
common. . . ^ . 

The family is old geologically and has a world-wide rang«t the list of known 
species is great and continually growing. Of late years some detoiled research on the 
animal and its life history has been done in Europe and Ameri^, butAustralia the 
systematist still liolds the field. Here the immediate necessity i&,to deltfrmme and list 
the numerous species, so that deeper research may begin. In New the only 

knowledge of the animal so far is the description and figure of fosooei by 

Charles Hcdley (1916). Hedley points out that this agrees very well^w^i the 
of the other species of the family, as known elsewhere. Anatomically, fhA absence 
a radula is held as a family characteristic, as is the presence of a horny, pauci-ffpiral 
operculum, notched to conform with the columella fold, and with the nucleus*Aub- 
marginal and anterior. 

The Heterotrophe Protoconch. 

This type of protoconch is very distinctive and varies little right throughout the 
family. Its peculiar form depends on the fact that in its larval state the animal is sinistral 
while in the adult stage it is dextral. The actual change takes place within and before 
the close of tKe larval period; it may be comparatively rapid or more or less prolonged, 
and there is nearly always a stage during which the symmetry of the animal is balanced 
and the resultant shell is in the form of a straight tube. It is these factors which make 
slight differences in the apices of the different species. 

Typically the extreme nucleus is siuistral, consisting of generally two, but sometimes 
three or even four helicoid wliorls, the first minute, the second inflate. When the change 
to the dextral form is ra])kl the whorl bends right back on itself and, still in the larval 
stage, encloses or passes below the apex in half or even a complex dextral whorl. At 
the close of the larval stage there is a pause, and the protoconch may be separated from 
the first adult whorl by a distinct varix which is, however, rarely visible. The angle th(^ 
first dextral turn makes with the sinistral nucleus has a varying effect. In some species 
the nucleus is so enfolded as to be quite invisible; in many of the Turbonillas it lies 
recumbent on the peak of the adult shell. In the Eulimellas, particularly, the neutral 
stage, that is between sinistral and dextral, is so prolonged that the whole protoconch 
is extended, or lies at an angle with the axis of the mature shell. Figures 95-98 show 
protoconchs of four species of different genera, and illustrate variations in the coiling. 

An important aspect of the heterotrophe protoconch is that recent research suggests 
that it shows a free-swimming larval stage. Larval sinistral shells have been found in 
nuntbers in plankton in European waters, and have been dealt with comprehensively 
by the Danish zoologist Gunnar Thorson (1946). He has identified these with local 
species of Pyramidellidae, and holds the view that the sinistral types are free-swimming 
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iiud that certain other doxtral forms are not so. No dextral protocoucli has so far been 
identified with certainty in any New South Wales species of this group, but thi'. 
development of a varix is a common feature of larvae at the end of their free-swimming 
existence, and bears out Thorson’s views. Further evidence can be found in their 
distribution, for they have been recorded from many of the Pacific oceanic islandvs. 
In these locations the marine fauna is invariably ill-balanced, consisting entirely of 
creatures capable, either in a larval or adult state, of traversing the intervening oceans. 

Habitat. 

There is little information on this point. Very few of the local species ha\'e been 
taken alive, but their occurrence suggests that while some live in sand, the majority 
prefer a muddy or sand-mud bottom. Home definitely live on algae, and Chemnitzia 
hofinani is almost invariably so found, sometimes in such numbers as to be considered 
gregarious. Linopyrga pcLscoei is abundant under rocks in ])ools between tide marks, 
and we have found Odostamia Misilmia in a large colony in galeolaria tubes between 
tide marks in Port Jackson. Most of our material, however, comes from ])eaches or 
from dredging and has been dead when obtained. B])ecieB occur from abovii low tide to 
very deep water, in at least 8()0 fathoms, and well beyond the continental shelf. There 
is no evidence of food, but in the absence of a radiila, it is probable that they liv(‘ on 
microscopic floating life, or on the organic material ])resent in mud or Siind. 

The Genera oe PyiiAMiDELLinAE. 

It has already been stated that the limits of the family as here dealt with are wider 
tiian that allowed in Hinlley’s Check List. Hedley included Cingnlina and Mathilda in 
the Actconidae, and Eulimella ami Pseudarissoim in the Eulimidae. In the absence of 
knowledge of the animals of Australian shells, and working on shell characters alone, 
these genera, with the })Ossible exception of Mathilda, have far more in (‘.ommon with the 
Pyramidellids than with either Acteon or Eulima, The heterotrophe i)rotoconcli has 
been taken as the main determining character, but there is abundant su})port for such 
a course in the opinions of most oversea conchologists. 

The position of Mathilda is uncertain. The genotype is a Euro];)eaii fossil, and 
nothing is known of the animal of the few living species. The protoconch is ecc.entric, 
but it is doubtful if the nucleus is vsinistral, therefore it is not heterotrophe, thus differing 
from most of the true Pyramidellidae. On the other hand, in shell characters, it has much 
more in common with this family than with Eidima and its allies. Quite probably it 
should be considered a distinct family. Hence it has been thought better to consider 
it separately, and it is discussed in a section by itself at the end of this paper. 

The basis of the modern classification of the Pyramidellidae was, until recently, a 
l>apor by W. H. Dali and P. Bartsch, jmblished in 1904. Thiele (1931), generally accepted 
as the standard text-book on molluscan classification, follows Dali and Bartsch almost in 
entirety. Of the four genera mentioned above, Dali and Bartsch place Eulimella as 
a subgenus of Pyramidella, Cingulim as a subgenus of Turhonilla, and Pseudorismirat 
as a subgenus of Odostamia. Mathilda is not mentioned. 

For the whole of the family they allowed but four genera, Pyramidella Lamarck, 
Turbonilla Busso, Odostomia Fleming, and Mvrchisonella Morcli. These were divided 
into many subgenera and sections, using a selectioii of the many generic names introduced 
by various writers during the last hundred years. The paper is of the greatest value, 
but its main weakness is that it is too rigid and artificial to meet the requirements of 
conchologists working in detail in particular regions, and it contains some obvious 
anomalies. Another objection is that its adoption would lead to too greajt a departure 
from accepted binomial nomenclature. The use of generic, subgeneric and sectional, 
as well as specific and sometimes subspecific names, would necessitate, the application 
of as many as five names for the one form, which is not only cumbersome, but quite outside 
accepted practice. 
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Ill later years the most valuable contribution to the taxonomy of the family has 
been made by Dr. C, R. Laws, of Auckland, New Zealand. In a series of papers on the 
“ Tertiary and Recent Noozelandic Pyramidellids (1937-41), he has reviewed the 
nomenclature of the whole ^?roup and brought it into line with the Linnean system. Most 
of Dali and Bartsch’s subgenera wore restored to generic rank and others were proposed 
for Neozolandic forms. The addition of practical keys makes the work of great value to 
students. 

The present paper had been practically completed before 1 had the opportunity of 
studying Dr. Laws’ work, which was ])erha|)s fortunate, for it meant a quite independent 
approach to thi^ subject. It is interesting to note that the conclusions arrived at were 
essentially the same, and that the same interpretation was given to such names as 
Agathay Scalenostomty Elodiamm^ Pyrgulim, Miraldci and others. There are naturally 
differences, as the Neoperonian has a somewhat different facies from the Neozolandic 
fauna, but on the whole it is ho))ed that tlie ]>a])ers will tie together satisfactorily as a 
basis for future work. 
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Typks. 

All species illustrated, as well as the types, ha\'e been juesented io the. Australian 
Museum, where they will be availabbi for future reference.. 

Des(’ription of Species. 

Uejerpurf: 

" lledU'V. Js’iiiiilier in lledlryV CIhtK CisI ul Marim* Molhisra of Neu South Wales. Siipplenieul loJoiir, 

Royal Sue. X.M.W., Vol. H. 1917. 

“ May. J^uinher in Cheek l.isi oi ihe Molliisea ol TnHiu.’inia. Oo\t. Printer, llolMiri, 

(iriiiiH Syrnola A«lam,s. 

Typically elongated sJiclls with flattened wiiorls, smooth and porcellanous in 
texture, often coloured or wit h brown bands, the protoeoucJi exsertaiid tilted, heterotrophe, 
the columella fold single, generally })romiiieiil, but occasionally nearly f)bsolete and only 
visible, inside the apt^rturc.* 

Dali and Barttcli jjhiced it as a subgenus of Pyramnldh, an obvious anomaly, as 
the single columella fold at ojice reino\ es it from that genus, or rather group of genera. 
Laws divided the Neozelandic Syrnolas into five genera, two of which, Tibersyrnola, 
with lirations within the outttr li]), and (UMoaymoh with axial ribs, have no Neoperonian 
parallels. Nor do the Neajjeroaiaii species altogether fit his key for the other three genera, 
exce})t perhaps for Pupoayrnolu. This is here used for the new species proletaret and 
would also include the Tasmanian species harrissoni and jyeitenli, 957 and 958 on May’s 
list. A more natural grouping of the local species would be by shell texture, dividing 
those with porcellanous shells, coloured or with bands, from those like manifesia which 
have translucent colourless shells with longer body whorls. The former group also fall 
into two groups, those with a prominont columella fold like bifasciatat kito a^djacksmensUy 
and4hosc with feeble folds like tincta and aurantiaca. In what might be called the 
manifesia group of species there seems a gradual transition to shorter shells, merging 
into Puposyrnolay Agatha and Odostamia, Syrnola is here retained in rather a wider ^ense 
than used by Laws, the alternative being the proposal of several new genera. 
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Syrnola tincta Angan. 

(Fi^viiros L 2.) 

Hedley 1026; May 959. 

This is one of the common 8i)ecics oii our coast, and is found mainly on the beaches, 
both inside and outside the harbours. The s])ecimens figured are from Manly Ocean 
Beach, Figure 1, 5*8 mm. in length, and Figure 2, 5*2 mm. in length. We also have it 
from Point Halliday on the North Coast, from Jervis Bay, and it extends to Tasmania. 
It is rather variable in width, the two figures representing about the extremes. The 
colour is uniformly yellow, the columella fold nearly obsolete and only visible within 
the aperture. 

Syrnola aurantiaca An^as. 

(Figare 4. ' 

Hedley 1022. 

The figure is not (juite typical, being larger than the type, which is 6 mm. long with 
8 whorls. The figured s])ecimen is 9*5 mm. with 10 whorls, and was dredged in 15 fathoms, 
Jervis Bay. It is probably an (»ld and exceptionally large s])ecimen, agreeing otherwise 
with Angas’s description. As this is not readily available these j)oints may be noted : 
“ Colour fulvous yellow, with a ])ale band below the suture, the sutur(».s not impressed, 
the columella nearly straight, the fold small and indistinct.’’ The type locality is deep 
water, Port Jackson. 

Since the above was writt<m s}K‘.(*imens have come to hand from 6- 8 fathoms 
Pittwater, Broken Bay. These are (juite ty])ical. 

The rudimentary fold connects this with S. fincfa, but the s})ecies is ge.n<*rally larger 
and wider, and tiie imuu' margin of the a]»ertuT(‘ is more strongly r(*fiect(’d. The fold, 
practically invisible from in front, is visible within the a])ejture. 

Syrnola bifasciata Ten.-Woods. 

(Figure 8.) 

Hedley 1023. 

Colour variable, Ix'ach specimens geiu'rally white, but when fresh it is yellow with 
two orange bands. Common in many localities, the figured sjjecimen is from reelamations 
in Botany Bay, and is 8 mm. in length. This is exceptionally large for the s])ecies. We 
also have it from Pittwater, and from J(T\'is Bay from the bea(di down to 5 fathoms. 
The species is much broader than tincta, the coliimella is broad and straight and stroiigdy 
refiected, and the fold is very j)romiiumt . 

Syrnola lata, hj>. nov. 

(Figuro :L) 

Shell of medium size, broadly conical, white with traces of brown bands. Protoconch 
heterotrophe, proniinent. Mature whorls 6, increasing regularly, nearly flat, sutures 
barely indented, body whorl large. Aj)erture fyyriform, i)ioduced anteriorly, outer margin 
thickened, interior margin widely rciflected. Columella fold very strong, oblicjue. Length, 
4*5 mm.; width, 1*8 mm. 

Localities, —On be^ch, Hufikisson, Jervis Bay (type); also 6~8 fathoms, Pittwater. 

Hematics ,— 1 am not sure if the type is (pnte mature, but the great width relative 
to the length separat^^s it from >S. bifasciata, the sj)eeies which it most closely resembles. 

Syrnola jacksonensis, sp. nov. 

(Figure r ^,) 

Shell large for the genus, elongately conical, the early whorls increasing slightly more 
rapidly than the later, giving tlie shell a slightly curved contour, colour white with a yellow 
hand on the periphery of the body whorl and immediately above the suture on the earlier 
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I, Syrnola iiuctu Adams. 2, S. tineUi Adams (broad variety). :{, .S. bU.a Laseron. 4, S. mirmUiara Angus 
5, jackaonemh l^aseron. C, S. manifenta Hedley. 7. S. mmuHUi Laseron. 8, S. bifawiata Teii.-Wood. 
1), *S. {Colyf»jfnu)la) decolorata Iredale. 10, H, maero€4>phahi Iledley. 11, S. eonvexa Losorou. 12, Pupotymoht 
tasmawea Ten.-Wocnls. 13, P. proMare Laseron. 14, Agatha auKtraliM Angas. 15, A, laetHs Angas. 10, 
Htmplex Angas. 17, A. angatri Tryon. 18, Odontomia inditiinctu Brazier. 10, 0. occulHdetuf May. 20, 0. utricta 
iiaseron. 21, SmIxnoHtoma ntbcarina Ijaseron, 22, ,V. f mftcarina Laseron. 23, OdoHomia leopardU Tiaseron 
ai. Si'nImnKtnmtt pyrnmidnta Lnseron. 25, Hugadtntia igvnm ffedley. 20, if. doJiae Laseron. 
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whorls. Protooonch t 3 rpically heterotropho, two-whorled, the first minute, the second 
inflated. Mature whorls eight, nearly flat, sutures slightly impressed. Sculpture none, 
the surface smooth, polished and shining. Aperture short, produced anteriorly, outer 
margin simple, rounded, inner margin curved and reflected. Columella fold largo and 
prominent. Length, 9 mm. , 

Locality .—Dredged in 15 fathoms between Heads, Port Jackson, eight specimens. 

Remarks ,—^This species is related to S. hifasciata, but is much larger, narrower, and 
the inner margin of the aperture is curved and is not so greatly reflected. From 
S, tnanifesta it differs in shape and colour, the body whorl is not so long and the aperture 
is different. 


Syrnola manifesta Hedlny. 

(».) 

Hedley 1025. 

The type locality is Port Stephens, and it is also recorded from fhe far North Coast. 
We have a number of specimens dredged in Port Jackson from North Harbour across 
to Sow and Pigs Eeef. They agree very well with the type. The specimen figured is 
11 mm. in length. The species may be recognized by the white, smooth shell, without 
coloured bands, by its regular tapering form, pyriform aperture, strong columella fold, 
and the elongated body whorl. 

Syrnola angusta, sp. nov. 

(Figure 7.) 

Shell of moderate size, elongated, white, shining, translucent. Protoconch typically 
heterotrophe, slightly tilted. Mature whorls eight, increasing more rapidly at first, 
making the contour of the top of the sjare slightly convex. Whorls flattened, sutures 
not indented, body whorl comparatively long. Aperture narrowly pyriform, extended 
anteriorly, acutely angled posteriorly, outrcr margin thin, curved, inner margin strongly 
curved back and slightly reflected, columella fold strong, oblique. Length, 9 mm. 

Locality .—Shellharbour (type); Cronulla (coll, by Mrs. F. Kay). 

Remarks .—The type was separated from >S. 7nanifest(i, and was thought at lirst to lx; 
a variety of that species, but further specimens from Cronulla, wliere it is not umjommon, 
show that the differences are constant, and that it is a good species. Com})ared vith 
S. tnanifesta, it is slightly smaller, narrower, tlie spire has a different (jontour, and it 
differs in details of the aperture. With 8. manifesta and the next species, 8. convexa, 
it forms a small natural grouj), progressingly ap})roaching siuli spe.cies as peffenli and 
fasmanica, and linking Syrnola with Odostotnia. 

Syrnola convexa, sp. nov. 

(Figure's 11, *».■».) 

Shell of medium size, comparatively stout, spirt' convex, white, shining and 
translucent. Protoconch small, heterotroplie, slightly tilted, the minute sinistral apex 
nearly reversed. Mature whorls seven, increasing at first much more rapidly, making 
the spire strongly convex. Whorls flattened, slightly step])ed, sutures hardly indented, 
body whorl long. Aperture pyriform, long and narrow, extended anteriorly, sharply 
angled posteriorly, outer margin thin and rounded, inner margin short, nearly straight, 
and strongly reflected. Columella fold large, prominent and nearly transverse. Length, 
7-6 mm. 

Locality ,—Cronulla (ty 2 )e), not uncommon (collected by Mrs. F. Kay); also Port 
Stephens and Shellharbour. ^ 

Remarks ,—Allied to S, manifesta and S, utigusta, it differs from both by being smaller, 
much broader, and by the strong convexity of the spire, the latter being a particularly 
good recognition point. The aperture is also narrower, and the strong reflection of the 
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inner margin ako separates it. It is also allied to S. petterdi, a Tasmanian species, and 
before mature specimens came to hand, was tentatively referred to that species. 
Specimens from Shellharbour, which are apparently immature, are relatively narrower, 
and there seems to be some variation in this character. 

Syrnola macrocephala Hedley. 

(Figure 10. after Hedlev.) 

Hedley 1024. 

This curious shell is retained in Syrnola, though its characters suggest that it would 
be better relegated to a new genus. The only known specimen came from 63-75 fathoms 
off Port Kembla, its dimensions 6x1-5 mm. The large tumid protoconch and expanded 
base should prove ready recognition features. 

Genus Colsyrnola Iredale. 

Genotype, Colsyrnola sericea Iredale, Anstralian Zoologist, 1929, Vol. v, Pt. iv, p, 348, 
PI. xxxviii, Figure ib. 

Iredale designates no characters for his genus, beyond comparing it with the Japanese 
shell Ohelismis hrunneiis. To clear the matter for Australian conchologists, it can be stated 
that Colsyrnola has the same general characters as Syrnola, but is much larger, the whorls 
are more numerous and relatively much shorter. 

Colsyrnola sericea Iredale. 

The typti of this sj)ecies came from dredgings by the “ Triton ” in the East Channel, 
Sow and Pigs Reef, Port Jackson, and was 26 mm. in length. Iredale also gives the 
locality of the species as North Queensland. This with other tropical shells came from a 
bed of sand some 30 feet below the harbour bed, and though some of these have since been 
rediscovered on the continental shelf, it is possible that others are extinct. Though 
specimens have retained their gloss and are in excellent condition, the colour has generally 
altered to some shade of yellow or orange, and has little value for specific determination. 
Thus the type of this species is given as orange-brown, that of the North Queensland 
shell as deep red-brown, which is probably the true colour. 

Colsyrnola decolorata IrcHialo. 

(Figure 9.) 

Records of Australian Museum, xix, 1936, p. 330, PL xxiv, Figure 14. 

This species is confined to de(ip water, and is an inhabitant of the continental shelf. 
The specimen figured is from 25-30 fathoms, Shoalhaven Right, and is Ki mm. in length. 
Apart from the generic characters of the numerous short whorls and tln^ largt^ size, the 
narrow yellow band is a good recognition point. 

(jenuH Puposyrnola Laws, 1937. 

Under Puposyrnola come shells which are intermediate between Syrnola and the 
Odostomids. The main characters are long body whorl, a pupoid shape, the contour 
being distinctly convex, while the aperture is restricted anteriorly, giving a distinct 
facies. P. proletare may be considered typical, while Syrnola convexa is on the borderline, 
linking Puposyrnola with the manifesta group of Syrnola. The Tasmanian species 
harrissoni and petferdi come here. Another Tasmanian species tasmanica is also doubtfully 
iiKduded, as the inflated protoconch and weak columella plait suggest different 
relationship. 

Puposyrnola proletare, sp. nov. 

(Plgure 13.) 

Shell of medium size, elongate, conical, uniformly wliite and translucent. Proto- 
conch typically heterotrophe, two-whorled, the first minute, the second inflated, somewhat 
flattened, the whole rather less than the apex of the main shell. Mature whorls eight, 
increasing rapidly, narrow, the body whorl elongated, nearly half the total length of the 
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shell. Whorls very slightly rounded, sutures moderat(*ly imj)i*e8se(l, smooth und shining, 
the only sculpture a few faint growth lines. Aperture jjyriform, elongated, acutely angled 
posteriorly, produced and rounded anteriorly, outer margin simple and rounded, inner 
margin rounded and very slightly reflected. Colunu'lla fold largo and nearly transverse, 
no umbilical furrow. Length, 7*5 mm. 

Locality. —30-36 fathoms oft* Crookhaven. 

Remarics. This is related to P. petferdiy tasmanica and harrissoniy but differs from 
these species in being much narrower, and also in the proportion of the- body whorl to 
the whole length, which gives it a different facies. 

Puposyrnola tasmanica Ten.-Woods. 

(Figure 12.) 

May 058 (Syrnola). 

Two specimens, sorted from dr<idgings, 15 fatlioms, off the Clarence liiver, are 
rather doubtfully referred to this sj)ecies. This is an addition to tlie New ^onth Wales 
fauna. Further material may show, however, that it ivs an undescrihed s])eeies. 
Characteristi(^s are the rapid increase in the size of the whorls, and the largo inflate.d 
})r()to(:oncli. The length of the specimen figured is 3 mm. 

May placed this species in Syrnolay and it is difticult to say just where Symoldi ends 
and Odostomia begins. The uncoloiired Syrnolas such as S. manifesta meige througli 
aS. cmivexa into shorter sjhred shells such as Puposyrnola petterdi, this species and 
P. proletare. 

Cionus Agatha A. AdaiUH, 1860. 

Under Agatha come many species which have been listed in Australia as Odostomia. 
The Neoperonian species greatly resemble the Neozelandic forms both fossil and recent. 
Laws (1040) gives as the generic features of Agatha : “ Largo siz(^, high body-whorl with 
e]ongate<l, subovat(‘. a])erture, oblique, arcuate pillar wdth a strong plait entering aperture 
s])irally at a high angle ” ; and there is also a slight umbilical chink. The strong reflection 
of the inner margin also gives a distinct facies. The })rotf>c*onrli is small, exsert, and 
iyj»ically heterotroph(\ 


Agatha australis Angus. 

(Figure 14.) 

Hedley 1030. 

This, a well-defined species, is common on the beaches and in shallow-water 
dredgings on many parts of the coast. The 8]>ecimen figured is froni 6-9 fatlioms, 8ow 
and Pigs Reef, Port Jackson, and is 10 mm. in length. We also have it from T^ort. 
Stephens, Pittwater and elsewhere. 

Around A. australis centre a grouj) of species with very similar t’aci(‘.h, with smootli, 
white, glossy slndls, pyriform apert ures, generally wider and short(u- than in tbe })receding 
group, and with the body whorl also much shorter. The whorls incicast^ more rc^gularly, 
and tlie shell contour is th(*,refore straighter. The colnmella fold is promimuit. In sonu^ 
ways it links with Syrnola through aS’. manijesta. Witli it may be. grouped (). lacvis^ 
0. simpler and O. angasi. 


Agatha laevis Angus. 

(Figun* ir>.) 

Medley 1034. 

Very similar to 0. australisy but it is smaller and narrower. Ti^e aperture is 
sometimes faintly lirato within. The type locality is “ deep water ” Port Jackson, and 
the specimen figured comes from 6-9 fathoms. Sow and Pigs Reef, and is 7*6 mm. in 
length. We also have it from the beach at Shellharbour. 

• 02066—3 
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Agatha simplex Angas. 

(P’igure 16 .) 

Hedley 1039. 

This is another species of the same group, but it is still smaller and correspondingly 
Ijroader than either 0. anstralis or 0. hiema, A characteristic feature is that it id strongly 
lirato within the aperture. It was dredged abundantly in from 4 to 6 fathoms, North 
Harbour, Port Jackson, the specimen figured 5*2 mm. in length. Specimens from 
6-9 fathoms, Sow and Pigs Reef, have the outer margin of the aperture much thickened, 
though this character is variable, apparently due to the age of the individual. 

Laws (1940) considers that liratioiis within the aperture are of generic value and 
proposes the genus Evely^iella for New Zealand species with this character. This course 
is not followe(l here as in A. hevis the lirations are very faint, and by retaining both 
implex and laem^ in Agatha the grouping is much more natural. 

Agatha angasi Tryon. 

(Figiirr 17.) 

Hedley 1029. 

Tiiis s])ecies, under which Hedley synonymized 0. lactea of Angas, has been rather 
doubtfully identified. After comparison with specimens in the Australian Museum, 
s]jecimens from 15 fathoms Jervis Bay have been taken as A, angasi ^ that figured being 
6 mm. long. These are nearly identical with A, simplex, but there is no liration within 
the aperture, a character which may be taken as distinctive. For purposes of reference, 
Angus’s description (1867) of 0. lactea is here re,peated : Shell elongate, rather thin, 
smootli, wliite, shining; whorls six, fiattened, sutures impre.ssed, aj'erture small, ovate, 
bomewliat [)roduced anteriorly, one^tliird the length of the slnJl; columella fold strong 
and a little oblique; outer lij) thin, sim])le. Length 3 lines, breadth 1 line.’' 

(lenus Odostomla Flenuiig, IHl.S. 

(kmsideiable difiereiice in cjiinicn exists as to the exact limitations of Fleming's 
genus. Dali and Bartsch use<l it as a subgenus as well as in the broader generic sense, 
in which they in(‘ludod all sculptured shells as well. Hedley used it in the wider sense 
also, only separating from it his own genus Myxa. Jii Dali and Bartsch, the subgenus 
Odostomia was restricted to smooth shells which were not inflated. For shells with inflated 
body wiiorls they used Amaara MolhT, 1842. For rather similar shells from New^ Zealand 
Law^s uses Gnmina Finlay, 1928. 

He also states (1939) : “ Ddostoinia in the strict sense has the following eJiaiacters— 
Spire not greatly elevated, few wdiorls, and a single columella fold. Surfa(5e typically 
smooth. Strong, imiversal, s])iral s(‘nlj)ture is absent. Protoconch low’, considerably 
immersed and thus contrasting with that of the Turbonillids ai.d Syrnolids. " Without 
proposing luw genera, he also divides the New Zealand Odostoniias into two groups, 
A and B, the first with the nucleus evident and helieoid, the second with the nucleus not 
projecting. 

Of th(^ Neo])oronian species, indistwefa agrees very well with the above limitation, 
occidtidens, inmerut and leopard is not so wadi, while, microlinea and siricla aie lather t<a.) 
elongated t-o fit. One feature all these species have iii common is tho weak columella 
fold, and most of them have the protocouch wholly or partially immersed. 

Odostomia indistincta Brazier. 

(Figure 18.) 

Hedley 1033. 

This is the smallest of the group, the specimen figured being 2 mm. in length. It is 
not uncommon on the beaches, but we found it alive abundantly in galeolaria tubes 
between tide marks in North Harbour, Port Jackson. It is abundant also at Angowrie, 
just south of the Clarence River. Characteristics, apart from size, are the thin, transparent 
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shell, the very small protoconch, occupying only about half of the summit of the shell, 
and the slight columella fold. The oj>erculum is pauci-spiral, notched on the inner margin, 
the nucleus anterior, small but distinct, suiToundetl by short, strong growth lines, leaving 
the remainder of the surface smooth. 

Odostomia microlinea, Hj*. iu»\ . 

(Figure 47.) 

Shell small, cylindro-conical, white, shining. Protoconch probably heterotrophe, 
infolded. Mature whorls four, iiicr(‘asiiig regularly, slightly rounded, sutures slightly 
indented. Sculpture under moderate magnification invisible, but under the microscope 
numerous well-defined but irregular growth lines can be, seen. Aperture ovate, well 
extended anteriorly, elongated, thin, outer and anterior margins rounded, inner margin 
not reflected. Columella fold very slight. Length, 2*4 min. 

Locality.- fathoms, Sow and Pigs Jleef (ty])e); also 11 fathoms off Long Reef. 

Hemarks.— This species comes very close to O. indistlncia. which has the same type 
of protoconch, the same utiarly obsolete fold and the same microscopic growth lines, but 
it differs by being much narrower, and with a whiter, less transhi(*ent shell. 

Odostomia tumerea, sj>. no\. 

(Figure 45.) 

Shell minute, broadly conical, white, shining and subtraiialuceiit. Protoconch just 
visible above the apex in which it is infolded. Mature whorls three, rounded, (constricted 
at the sutures, increasing rapidly, bod\' whorls large and inflated. At the sutnres is a, 
narrow' but distinct shelf. Practically smooth, the only sculpture coiivsists of microsccopic 
growth lines. Aperture sub*circular, thickened, <cxtend(‘,d anteriorly, outer margin 
rounded, inner margin reflected, standing out from the body whorl, jwducing a dc(‘j), 
umbilical slit. Columella fold small 1)ut distinct. Ticngth, 1*3 mm. 

Locality.' -Shell sand, (lunnainatta Bay, Pori. Hacking (three specimens). 

Hemarh, -Though with only three wiiorls, J think the type is mature, as tine aj>ert.ur(‘ 
is so well developed. The general form, large body whorl, infolded protoconch and 
I'ouiided aperture are good recognition ])oints. It comes nearer to (), ivdisfiveta Ilian to 
any other species. 

Odostomia occultidens Mh v. 

(Figun* 111.) 

May 905. 

Several specimens dredged in Quarantine Bay, l^ort .Jackson, agree very well wifh 
May’s species, which is a new record for New South Wales. The s]>ecimen figunMl is 3 inm. 
in length. Characteristics are the large and inflated body whorl, and the small columella 
fold invisibl<^ from in front. 

Odostomia stricta, s}>. uu\ . 

(Figure 20.) 

SJiell of medium size, elongate, cylindrical, ratlier thin, colourless and translucent. 
Pi*otoconch hetcrotropln*, small, nearly subm(*rgcd. Mature wliorls five, increasing 
regularly, rounded, constricted at the sutures. The surface smooth and polished without 
sculptui’c. Apertun^ ovate, extended anteriorly and roujuhd, outer margin rounded 
and simple, umer margin ver}' sliglitly reH(*c*te(l. (^ilunudla fold slighi Imt distinct, lusarly 
invisible from in front. laiiigth, 3-2 mm. 

Locality .—Port Stephens in shell sand, fivi*. s])ecimens, including the ty])e; also 

Crouulla. 

Remarks-Bat for the slight but distinct columella fold, this might be placed in 
Eulitnella, and its form may generally be compared with E. moniliforme. 1 know^ of no 
other Odostomia with which it can be compared. The elongate shell is a cliarac teristic 
oature. 
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Odostomia leopardis, np. nov. 

(FijrurtJ 23.) 

Shell minute, cyliiiclrical, yellow-brown with two rowa of vertically oblong, cheHtnut 
j)Htches, fading on old specimenH. IVotoconch heterotrophe, relatively small, about 
half the width of the firnt mature whorl. Mature whorls four, increasing regularly, slightly 
rounded, sutures im])ressed. Surface smooth and ])olished, the only sculpture microscopic 
growth lines. Aperture ovat(^ })roduced anteriorly, outer margin simple, rounded, inner 
margin very slightly reflected. Columella fold slight but distinct. Operculum too far 
retracted for proper description, but thin with the nucleus anterior and covered with 
faint growth lines. Length, 1*8 mm. 

Habitat —Alive on sea-weed, 4 fathoms off Woollahra Point, Port Jackson; also 
two specimens dredged 6-9 fathoms, Sow and Pigs Reef. 

Ketmrks .—The general form is unlike that of any other Australian Odoatomia, and 
the distinctive colouring is a good recognition mark. 


Gouufi Scalenostoma J)c«hayeti, 1803. 

Shells related to Odostomia, smooth and polished, but with a peri])heral keel. I'lic 
columella fold is prominent. 

Scalenostoma subcarina, sj). eov. 

(Fifcure 21.) 

Shell elongated conical, colourless, polished and sub-translucent. Protoconcli small 
heterotrophe, two-whorled, partially submerged. Mature whorls fiv(i, increasing regularly, 
slightly rounded, with a slight but distinct angulation above the sutures and on the 
periphery of the body whorl; sutures impressed. There is no sculptm’c and the surface 
is smooth and shining. Aperture ovate, produced anteriorly, outer margin simple, 
rounded, inner margin curved, slightly reflected. (VJurnella fold prominent, nearly 
transverse. Length, 3 mm. 

LocAxlity, —6-9 fathoms, Sow and Pigs Reef, Port .lackson, abundant. 

Remarks .—The slight but distinct angulation brings it within ScaJenosto7na as distinct 
from Odostmnia, and there is none of the local species in this grou}) with which it can be 
compared. Its nearest known ally is apf)a.rently S. southlandim Laws, an Oligocene fossil, 
from New Zealand. 


Scalenostoma subcarina (U LaHorun. 

(Figure* 22.) 

A j ingle specimen f om ihe Gear n Be:ch, Manly, more than 5 mm. in length, is 
probably an undescribed species, but is so close to S. suhearma that it may possibly be a 
giant specimen of that species with two extra whorls. Hence more material is needed 
before this question can be satisfactorily settled. There is no reason to doubt, however, 
that the type of iS. subcarina is mature, for it ^^as foimd in ((uantity, and of a uniforni 
size, ail about 3 mm. iji leiigtli, aiul thc,s(*. specimens were slightly less angular than the 
doubtful one here figured. 

Scalenostoma pyramidata, sp. nov. 

(Figure 24.) 

Shell small, j)yramidal, colourless, polished and translucent. Protoconch relatively 
small, heterotro])he, half submerged. Mature whorls four, expanding regularly, flattened 
with a sharp and distinct keel above the sutures and on ^-he periphery of the body whorl. 
Sutures channelled. There is no sculpture and the surface is smooth. Aperture oval, 
produced and exjjanded anteriorly, outer margin simple, inner margin moderately 
reflected, columella fold prominent, slightly oblique, umbilical slit narrow but distinct. 
Operculum sulcus on inner margin, nucleus anterior but sub-centra), prominent, 
surrounded with short growth lines, outer portion smooth. Length, 2*2 mm. 
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Habitat.-'Ijwmff on soawoed, 4 fathoms, Woollahra Point, Port Jackson, five 
specimens. 

Remarks ,—It is possible that the, type is not quite mature, but its characters are so 
distinctive that the addition of another whorl is not likely to aflect its future, recognition. 
It is very diflFerent in form and other details from the other species of Scalevosfoma here 
described. 

GenuH Rugadentia, nov. 

Genotype, Odostondn iqnava Hod ley. 

Tumid shells related to Odostomia, white, solid and translucent, cylindroeonic, 
aj)erture comparatively small and pyriform, the inner margin with a broad band of callus, 
the columella fold reduced to a slight, narrow ])lication. Sculpture consisting of 
irregular, rounded, transverse ribs, more prominent on the early whorls, base smooth. 

Hedley, when he describiMl his s])eeies, considered that it belonged to the subgenus 
Heida of Dali and Jiartsch, but in their key Heida is placed with Odesfomia having no 
transverse sculf)ture. Broadly it might be ])laced with Elodiamea De Folin, Vmt the broad 
callus, the barrcl-like form, and particularly the slight, narrow plication which forms 
the columella fold are good generic characters. 

Rugadentia ignava Hedley. 

(Figure 2;“).) 

Hedley 1032. 

This species is fairly well distributed along the coast from Trial Bay to Port Jackson. 
The specimen figured is from Pittwater, and is 5*2 mm. in length. Characters already 
mentioned in the generic description form ready r(*cognition marks. 

Rugadentia doliae, sp. nov. 

(Figure 2U.) 

Shell of medium size, broad and solid, white, shining and sub-translucent. Protoconch 
small, heterotrophe and half submerged. Whorls five- six, early whorls incr(3a&mg more 
rapidly than the later ones, giving the spire a curved contour, whorls slightly curved, 
suture impressed with a narrow but tlistinct shelf. The sculpture, consists of rounded, 
transverse ribs, about twenty-four on the body whorl, well defined on the early whorls 
but becoming fainter and irregular on the body whorl, persisting below the. jHiriphery. 
A})erture ovate, extended anteriorly, out4jr margin simple, the whole of the inner margin 
strongly reflected and adhering 1o tin* body whorl as a band of callus. The columella 
fold is very slight but distinct and r(*duc,e,d to a small, narro'w ])lication, nearly invisible 
frouj in front. Dimensions : The type (five whorls), 4'r) x 2*1 mm.; another specimen 
(six whorls), 5*5 x 2-8 mm. 

Localities. —Dredged in 15 fathoms between the Heads, Port- Jackson, on a sandy 
bottom (ty})e); also in Pittwater. 

Remarks. —This is closely allied to R. i^'nava Hedley, but can be readily separated 
by the much broader form, more distinct sculj)ture and the greater number of ribs, of 
which there are about twice as many to the whorl. 


(Jouus Elodiamea J)e Foliu, J884. 

Belated to Odostomia^ but with the shell inflated, summits of the whorls slightly 
shouldered. The sculpture consists of rounded, transverse ribs and there is no spiral 
sculpture. These characters, as outlined by Dali and Bartsch, fit several, of the local 
species. To them might be added that the ribs may persist right to the base, or may 
stop at or below the periphery, leaving the base smooth. liaws accepts Elodimnea in 
the same sense as Dali and Bartsch. 
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Elodiamaa caelatura, Rp. nov. 

(Figure 28.) 

Shell small, conical, white, sub-translucent. Protoconch ^typically heterotrophe, 
half submerged. Mature whorls five, increasing regularly, body whorl about half total 
length, rounded, bent in sharply above to form a prominent shelf at the sutures. Sculpture 
consisting of broad, rounded, transverse ribs, slightly oblique, about eighteen on th(^ body 
whorl, and persisting to the base. Aperture ovate, extended anteriorly, outer margin 
simple, rounded, inner margin slightly reflected, columella fold prominent. Operculum 
paucispiral, nucleus anterior and sub-marginal, a rounded indentation opposite the 
columella fold, covered with fine, sharply defined growth linos. Length, 2*8 mm. 

Habitat. —Several specimens alive in mussel beds at low tide mark. North Harbour, 
Port Jackson (type); also in shell sand. Point Halliday: Angowrie; and 6-9 fathoms. 
How and Pigs Reef. 

Elodiamea vincula, sp. nov. 

(KigHro2!>.) 

Shell conical, turreted, white and sub-translucent, small. Protoconch prominent, 
free from the summit, heterotrophe, recumbent, of two whorls, the nucleus comparatively 
large. Mature whorls five, increasing regularly, rounded, sharjdy infolded above into 
the sutures, giving the spire its turreted apj)earance. Sculpture consisting of regular, 
prominent, rounded, transverse ribs, slightly obliciue, about twenty on the body whorl, 
bas(i smooth. Aperture ovate, extende>d anteriorly, outer margin simple, rounded, 
inner margin slightly reflected. Columella fold obsolete. Operculum too far retracted 
for detailed observation, but it is apparently nearly smooth with the nucleus anterior, 
bength, 3*5 mm. 

Habitat. Alive on seaweed, North Harbour (type); also Angowrie, Woolgoolga, 
I'ort Stephens and Ocean Beach, Manly. 

Hemarks.- The abstmee of a columella fold suggests Tmbonilla, but ii- seems so closely 
allied to tlu^ prei^eding species, that it is retained hero. From E. cnrtahira it dilfers also in 
being much narrower, ft illustrates the difficulty of se})arating species geiierically on 
om*. character alom^, which otherwise would seem of full generic value. 

Elodiamea opaca Kedlev. 

(Kipurc HO, after Hcfllcv.) 

Hedloy 

The type loc^ality is Chinaman’s Beach, Middle Harbour, but so far the collectioji 
of this species has eluded us. The lengt h given is 2*95 mm., and it is buff-coloured with 
two coloured spiral bands. The very slight columella fold would seem to place it between 
K. caelotvra und E, vincula, 

Elodiamea gunnamatta, 8|>. n()^. 

(Figure 44.) 

Shell small, regularly conical, white, semi-translucent. Protoconch comparatively 
large, tilted, slightly larger than the apex of adult shell. Mature whorls four on type 
which mdy not be quite mature, increasing regularly, nearly flat, slightly constricted 
below the sutures which are moderately impressed. Sculpture irregular, consisting of 
low, rouudetl, transverse ribs, about eighteen to the whorl, persisting but becoming 
obscure on the base. Aperture sub-ovate, well extended anteriorly. Outer margin thin 
and rounded, inner margin thin and rounded, not reflected, columella fold almost obsolete, 
invisible from in front but just visible within the aperture. Length, 2*4 mm. 

Locxility. -lwo specimens from shell sand, Gunnamatta Bay, Port Hacking. 

Hetmrh. —It is doubtful if the type is quite mature, but even another whorl is not 
likely to affect the description given. The large protoconch, general form, and obscure 
ribbing distinguish it from the other species of the group. 
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27, PueudorUsoim cxtierta Jiiiseron. 


KiKuroh 27-5U. 

^ 28, Klodiamm caelatum J-ajicron. 29, E. wwMia T^^serou, 20, E 

opnea Hemevlaft«r7fpdiev)V ':n\ Eyila mapU Tate. 32, Paregila henni Brazier. 33, Umpyrgabineulpta l^iiHeron. 
34, L. ptuteoei AnaaB. 3r», L. porUta^tftuiis (tatUtt'and Gabriel. 36, 3<, L, brer is I’ritj^ard and Gat lift. 38, L.t^rut 

I^ron. 39, A. nttaotorw/Hwiley (after Hedley). 40. i.. Laseron. 41, JfiraWa lcn.-\\ c^^^ 

42, M, inontuosa I.4Mieron. 43, PamUirella decUviUi Lawroii. 44, Elodiamea yvnruimatta Laseron. 45, Odostornui 
iumera Laseron. 46, Linapyrga fornix Laseron. 47, OdfMomw microlitiea Laserou. 48, Osnlin tasmamcd 
Ten..Woods, 40, Myxa txesa Hedley (after Hedley). ,60. Pyrgiscus grmirosta Laseron. 
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Egita Dali and Bartsch, 1004. 

Shells resembling Elodiamea in general characters, particularly the sculpture, which 
consists of transverse ribs alone without spiral striae. The main clj^aracteristic is, however, 
a double keel on the periphery with a shallow sulcus between. 


Egila mayli Tate. 

(Figure .31.) 

May 963. 

Several shells from the outer beaches are tentatively referred to E, ynayii, which is 
either a new record for New South Wales, or they may ultimately prove to be new. The 
sulcus on the perijdiery, though narrow, is distinct, and brings them well within Egilu. 
The shell is thin, transparent, the (iolumella fold is very small, invisible from in front 
though distinct within the aperture. The figured specimen is from Port Ste])hens and 
is 3 mm. in length. We also have it from the Ocean Beach, Manly. 


Genus Paregila, gen. nov. 

G6notyj)e, Paregila henm (Brazier). 

Shell pyramidal, like Egiln in general characters, with a double keel on the ])eriphery 
and a sulcus between, but sculpture both transverse and s])iral, tlie transverse consisting 
of strong ribs, weak on the base, the spii-al of fine raised threads between the costae as in 
Linopyrga. Columella fold strong, protoconch large, tilted, heterotrophe. 


Paregila hennl Brazior. 

(Figure ,32.) 

Hedley 1031. 

Fairly common on the coast, it is eawsily recognized by two narrow keels on the 
peri]:)hery at which the prominent, transverse ribs abruptly terminate. The base is'finely, 
spirally sculptured, and fine, spiral threads occur in the intercostal spaces higher on the 
whorl. The columella fold is very fmuninent. The sj)ecimen figured is from Shellhiarbour, 
and is 4 mm. long. 


(fonus Linopyrga Law.s, i!)41. 

In seeking a name to include thos<* New South Wales Odostomias witii both spiral 
and transverse sculpture, it was at first inte.ndeil to use Pyrguliyui A. Adams in rather a 
wider sense than as used by Dali and Bartsch. In reviewing the Neozelandic species, 
Laws uses Pyrgulina in virtually a subfamily sense, his relevant paper (1941) being 
entitled “ The Pyrgiilinid Genera and the Genus Evalea.” From Pyrgnlhia proj)er he 
separated certain species as a new genus Linopyrga, the main difFerencti being that in 
Pyrgnliim the intercostal spiral 8cul[)ture consists of fine incised lines, while in Linopyrga 
it consists of raised threads. Microscopic examination shows that all the New South Wales 
species are of the latter tyf)e, hence T,aws’ genua is used in preference to Pyrgulina, The 
common local species, pascoei, is very close to Laws’ genotype, rugata Hutton, and these 
two at least are undoubtedly co-gcrieric. For the remainder, the New South Wales species 
do not fit well with the Neozelandic ty})ea, and other new genera of Laws arc*, not used, 
particularly as they are mainly for Cainozoic. fossils. New Soutli Wales species could 
easily be further subdivided by such characters as the persistence or non-f)ersiatence of 
thci costae below t.he periphery, by the shouldering of the whorls, and particularly by the 
strength or obsolescence of the columella fold. This would necessitate the introduction 
of still more generic names, a course not at present taken, as it is thought that the ];)resent 
needs of local systomatists will best be served by the broader grouping. 
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Under Lino'pyrga will therefore be grouj^ed those shells with niediuni to short spires, 
with predominant axial sculpture, consisting of transverse ribs which may or may not 
persist to the base. Spiral sculpture is always present, as numerous, sub-equal raised 
threads between the costte. On those species in which the ribs do not reach the base the 
s])iTal sculpture is there continuous. The strength of the columella fold is vanable, 
sometimes very strong, in other sjjocies nearly obsolescent. 

Linopyrga pascoei Angas. 

(Figure 34.) 

Medley 1037. 

This is probably the commonest species of the whole family on the coast, and it is 
abundant, living under rocks in rock pools at low tide. The prominent transverse ribs, 
persistent right to the base, with the fine spiral ridges between, are good recognition 
marks. Young specimens of L. pascoei have rather a different facies and at first sight 
would often appear to be another species, but there is another, and closely related small 
s[)ecies, which will be next described. The specimen here figured is from under rocks 
at low tide, ('Jastle Rock, Middle Harbour, and is 6 mm. in length. Medley (JDlfi) figured 
the animal of th(^ species. 

Linopyrga fornix, sp. nov. 

(Figure 46.) 

Shell small, broadly cojiical, white, solid. Protoconch small, heterutrophe, half 
submerged. Mature whorls five, increasing regularly, stepped at the uturcis, the spirts 
with a curved contour, th(^ body whorl large, fully one-half of the tt)tal length. Sculptaire 
consisting primarily of strong, rounded, broad, transverse ribs, in width equal to or wider 
than the spaccjs between, ])ersisting to the base. The spiral sculpture consists of numerous 
fine threads, crossing the intercostal spaces but not the ribs. Aperture ))yriform, 
produced anteriorly, outer margin curved, bent back posteriorly, inner margin cur^'ed, 
slightly refiected. (volumella fold f)roniinent, oblique. Length, 3-6 mm. 

Locality.-- fathoms, Pitt water. 

Rcniarhs,- -This species is closely allied to L. pascoei. Tu any long stories of L. pasco(a\ 
the young sj)ecinieiis can easily be misleading, and it was at first thc)ught \ his was merely 
another of these. The welMoniied aperture, however, shows a mature shell, and the 
curved contour of the sj)ire, likci a narrow gothic arch, is a ready recognition mark. 

Linopyrga portsaoensis Gatliil' & (nibrieJ. 

(Figure 35.) 

May 966. 

A small species, from Ocean Beach, Manly, 2*5 mm. in length, has been te?itatively 
identified as tlie Tasmanian s])ecies, but more material is needed before it can be fully 
confirmed. In the meantime it is here listed and figured for future reference. It is 
generally comparable with L. pascoei, but is smaller and the transverse ribs do not persist 
on the base. The columella fold is also very slight and is invisible from in front. 

Linopyrga brevis Priiduird & Gatliff. 

(Fijj^ureH 36, 37.) 

lledley B)45 (Turbonilh), 

This has been identified from s])ecimens so labelled in the Australian Museum 
Figure 37 is from Bayview, Pittwater, and is 2*5 mm. in length. Figure 36 is a younger 
specimen from Eden Harbour with one less whorl and 2 mm. in length. The inflation 
of the body whorl gives the mature shell quite a different facies. L. brevis appears in both 
Medley’s and May’s Check foists as a TurbonilUiy but it seems much closet to Odostomia 
and its relations than to TurbohiUa. The columella fold, though practically obsolete in 
the mature shells, is present in the younger shells and is visible within the aperture even if 
invisible from in front, it is fairly common right along the coast. 

♦02066—4 
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Linopyrga ceria, Bp. nov. 

(Figure 38.) 

Shell of medium size, elongate-conical, turreted, white. Protoconch probably 
heterotrophe, but nucleus infolded and hidden. Mature whorls six, increasing regularly, 
flattened at the periphery, angled below the sutures which are channelled. Sculpture 
primarily of well-defined, elevated, narrow ribs, about fourteen on the body whorl, 
persistent to the base. The inter-costal spaces are broad and flat, and covered with 
numerous fine, rounded, spiral ridges. Aperture ovate, well extended anteriorly, outer 
and inner margins simple. Columella fold invisible from in front but distinct within 
the aperture. Length, 4-5 mm. 

Localities ,—15 fathoms between Heads, Port Jackson (tjrpe); also from the 
reclamations, Tempe, Botany Bay. 

lietnarks .—This is a distinct and handsome special, easily recognized by its elongate 
shape and the narrow and distant ribs. It belongs to a group of species centring about 
L. pascoei, all of which have the initial whorls of the protoconeh infolded, and small 
(‘.olumella folds only visible within tlie aperture. 


Linopyrga nugatoria HedU y. 

(Figure 30, after Hedicy.) 

Hedley 1035. 

A small species of distinctive shape, found only oji the continental shelf. The type 
locality is 41 -50 fathoms off Capo Three Points, and other specimens wore collected by th(' 
“ Thetis ” Kxpedition from 63 75 fathoms oil* ]\)rt Kembla. The length given is 
2*2 mni., the width 1 intn. 

Linopyrga pegma, sp. iio\. 

(Figure 40.) 

Shell small, pyramidal, white and solid. Protoconeh typically heterotrophe, sinistral 
whorls two, the initial one minute, the second inflated. Mature whorls four, increasing 
regularly, slightly rounded, bent sharply above to form a broad shelf at the suture. 
Sculpture consisting of broad, rounded, transVor.se ribs, slightly oblique, tending to 
become ob.solete on the body whorl and fading out on the base. These are crossed by 
very fine, continuous and even spiral ridges. Aperture ovate, bent in posteriorly, and 
extended anteriorly where it is acuminate. Outer margin rounded and evenly thickened, 
inner margin strongly reflected. Columella fold large and ])rominent, oblique. Length, 
2 inin., width, approximately 1 mni. 

Locality.-- Bottle and (Hass Koek.s Port Jackson (collected by Mrs. Rutland). 

Remarks. A distinctive specie.s, nearer to L. majaioria tlian to any other Australian 
.sj)ocies. It is readily distinguished by its broad, j)yramidal shell, the acuminate aperture, 
and the juoniinent columella fold. It also resembles L. crassicosta, a Tasmanian dee]>- 
water species, but differs chiefly in the characters of the aperture and by its strong 
columella fold. 

Linopyrga bisculpta, sp. uov. 

(Figure 33.) 

Shell small, broadly conical, white, translucent. The protoconeh may be heterotrophe, 
but the nucleus is infolded in the first dextral whorl, which is slightly tilted. Mature 
whorls four, increasing regularly, slightly rounded, with a shelf above at the suture. 
The sculjiture consists on the upper part of the whorl of regular, well-defined, broad 
rounded, slightly oblique, transverse ribs, about twenty-four on the body whorl, which 
extend to the })eri])hery. The spiral sculpture on the upper part of the whorls is at first 
ill-defined, ay)peaTing as irregular threads in the intercostal spaces, but below the peripher}^ 
and on tht‘ base it consists of numerous, well-defined, low and rounded keels. The 
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ujijx^riDost two keels arc visible above the suture in the earlier whorls. Aperture; 
sub circular laige, extended anteriorly, outer margin simple and rounded, iniuir 
margin slightly reflected. Columella fold small, practically in\nsible from in front, but 
distinct within the aperture. Length. 2-3 min. 

Locality ,—Port Stephens, a number of specimens from shell saiid (tyja*) ; (Uontarf, 
Middle Harbour. 

Ucimrks— Thu broad form and distinctive sculpture are good features for recoguitioji, 
and it cannot readily be confused with any other species, (lenerically, though placed in 
Lwopyrga, it is merging on forms such as Mirnlda which have prominent spiral keels. 


(knus Miralda A. AdamH. I8(>4. 

As defined by Dali and Bartsch, MiraUa includes sliells in which the axial ribs 
are present but very f(;ebh;, usually indicated near the summit of the whorls. Spiral 
markings consist of seA cral, strong, broad, tumid cords, one or mon; of the ])osterior <;ords 
creiiulatod.*’ In a broad sense t his can be applied to several Australian shells, the (diaracter 
to b(i emphasized being that tin; predominant sculpture is s]>iral, while tin; transverse* 
sculpture, though ]»resent, is fe(;bl(i. 


Miralda suprasculpta IVu.-WckkIs. 

(Eigun* 41.) 

Medley 1040. 

This species may be rccogJiized by the broad, rounded keels, the upper two of whicli 
are broken into rounded tubercles. The columella fold is nearly obsolete. The; specimen 
figured is from shell sand, Port Stepliens, and is I mm. in length. 


Miralda montuosa, sj*. uov. 

(Eigiirt* 42.) 

Siiell small, conical, wiiite, translucent. Urotoconch ty]>ically he^terotroplu*, com¬ 
paratively large. Mature whorls four, increasing regularly, sutures deeply impressed. 
The sculpture consists of three; rounded sub-equal, spiral keels, a fourth appearing on 
tli(* base of the body whorl. The centre keel is more eh^vated than the others. All are 
transversely indented, so that the* summits are broken into regular, rounded tubercles. 
The base is smootli. A])erture eevate, slightly extended anteriorly, angled abe)ve, outer 
margin indented by the; keels, inner margin slightly reflected. Coluineilla fold nearly 
obsedete, invisible from in front but ^ isible within the ape;rturc. Length, 2 mm. 

Locality. Guimamatta Pay, Port Hacking, in shell sand. 

Hemarl's.- This species is closely allieel to M. snprasmlpta. but is smaller, narrow(;r, 
Jiud has fewer keels, all e»f wdiicli have; tubercl(;s, aiiel not only the njqK;r two. 


(<<‘iius Latavia, geai. iiu\. 

Genotype, EuUmella pulchra Brazier. 

Elongated shells, colourless and translucent, protoconch tyj)ically heterotrophf;. 
Columella fold slight to practically obsolete. Bcidpture predominantly imiral as in 
Miralda, but the spiral ribs are flat, and broadened until the spaces between are reduced 
to narrow channels. Transverse sculpture nearly obsolete, reduced to pittings in the 
channels and slightly more ])roininent on the upper part of the whorls. 
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Latavia pulchra Brazior. 

(ITigiire 

Hedley 1075. 

It haB boen rather difficult to decido definitely what is Brazier’s species. Unfortunately 
his original figure and description are quite different, and it is probable that the figure 
is that of an immature shell. However, our specimens agree with those labelled in the 
Australian Museum, some of wliich were collected by Brazier himself. The best 
recognition features are the broad, fiat keels, sepaiat(*d by narrow channels, the channels 
divided by cross sculpture into minute, square pits. The spec ies is common on the coast, 
the figured 8])ecimen, ly mm. in length, being foui d a]i\ (* under rocks at Long Beef. 

Latavia tricarinata, sp. nov. 

(Figure 04.) 

Shell of medium size, elongate,d conical, white and translucent. Protoconch small, 
typically heterotrophe. Mature whorls seven, increasing regularly, sutures deeply 
channelled. Sculptures consisting of s])iral keels, three on the earlier whorls, five on tln^ 
body whorl, two of which are o]i the l)ase. 1’he keels arc^ fiattened and separate.d by 
deep but narrow channels. The transverse sculpture is more noticeable on the two upper 
keels, which tend to be broken into tubercles, but it [)ersists as niicrosco])i(‘, oblicpie lines 
right on to the base. Aperture sul)-(|uadrat(‘,, extended anteriorly, the outer margin thin 
and indented by the keels, th(‘. inner margin not reflected. Columella fold invisible from 
in front but prominent within the a]»erture. The o])erculmn was too far retracted to 
observe. Length, 5 mm. 

Halriiat, —Alive under stones in rock pools. Long Retd. 

Zfmc/rA’.s’.- -This species was found in living association with L. pulchra^ which it 
generally resembles, but from which it can he readily vse})arated. \i is r(‘,latively broader, 
it has a distinct columella fold within tb<‘, a})ertur(‘., and it. diflers in the details of its 
sculpture. 


(ieuus Pandoretia, gen. no\. 

Genotype, PamlorcUa devUvita Laseron. 

Shell minute, conical, white and translucent. Protoconch heterotrophe. Sculjiture 
})redominant,ly spiral, whorls shar]>ly angulated, sutures greatly restrictcid. The sjural 
sculpture consists of numerous sub-equal, rounded keels, persistent to the base, and 
crossed by fine threads producing a microscopic cancellation. Columella fold present but 
slight. 


Pandoretia declivita, sp. nov. 

(Figure i‘L) 

Shell iniiuile, conical, white and translucent. Protocojich heterotrophe, relatively 
small, but prominent, laterally plactul and about liall tln* diameter of tluj vsurnmit. Mature 
whorls four, angled at tlie pe.ripliery, constricted ]»elow, and sloping above to the sutures 
which are grea.tly constricted. The scul])ture consists of about seven sharp, narrow, 
keels, s]>aced evenly from the periphery to the bas(‘,. Thes(‘. are crossed by numerous, 
very fine, transverse lines, producing a n^icroscopic cancellation. Aperture ovate, well 
extended anteriorly where it is sub-acuminate, oxiter margin thin, bent back posteriorly, 
inner margin reflected. Columella fold slight but distinct. Length, 1*4 mm. 

Locality ,—^From shell sand, Gunnamatta Bay, Port Hacking. 

Remarks .—This beautiful little species is one of a number which occur on the 
Australian coast which do not fit into any known genus, and each of which must be 
considered by itself. Its characters are so distinctive that it cannot readily be confused 
with any other species. 
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OonuR CInctiuga, nov. 

Genotype, Cingulina diaphana Verco. 

Shell small, thin, translucent. AVhorls very sharply angled at the periphery, great I v 
restricted at the sutiiies. The sculpture is entirely spiral, consisting of numerous rounded 
keels. Operculum with large nucleus, anterior but sub-centrally situated. 

This needs generic separation from Cingulina, which includes solid shells, with no 
angulation at the periphery. Tt has an entirely different facies. 


CInctiuga diaphana Verco. 

(Figure 77.) 

This is another of the odd Australian shells which needs a genus to itself. It is not 
uncommon on beaches right along the coast and we have found it alive on seaweed in 
rock pools at North Harbour, the figured specimen 2*5 mm. in length. Tt can be readily 
recognized by its acutely angled whorls, greatly restricted sutures, and peculiar sculpture. 
The operculum is paucispiral, the nucleus large and sub-central. 


(JenuH Oscilla Adams. 

Shell small, tumid, solid, .^culjAure entirely spiral, with few, broad, rounded keels, 
columella fold obsolet^^ operculum paucispiral, with anterior but sub-circular nucleus. 


Oscilla tasmanica Ten.-Woodn. 

(Figure 48.) 

Hedley 1027. 

This beautiful little s])(u ios is (|uite common on the co.ast, living on seawe(‘d in many 
localities. The specimen tigurod is from seaw<*(ui from North Harbour, and is 2 mm. in 
length. The colour is pink, and the ])eculiar tVum and sculpture make it readily 
distinguisliable from any otliiu’ s})ecies. 


(ienus IVlyxa Hedley. 

Related to Odostoniia, small, wliit(* and ])yia.midal, ])rotor()nc]i lietcrotrophc, no 
columella fold, and umbilicate. 

Myxa exesa Hedley, 

(Figure U), after Hedley.) 

Hedley 1028. 

The type locality is from 41-50 fathoms off Cape Three Points, the specimen figured 
1-6 mm. X 0-8 mm. An inhabitant of the continental shelf, 1 have not yet seen this sj)ecie&, 
but the broad, pyramidal shell, with the umlulicate base, should mak(^ it easy of 
recognition. 

Genus Turbonllla Risso, 1826. 

If certain discordant elements such as Cingulifia be removed from Turbonilla as 
defined by Dali and Bartsch, it forms a large natural genus or group of genera with a 
similar facies throughout the world. Dali and Bartsch, as stated in the introduction, 
divided Turbonilla into many sections and subgenera, which was not altogether in 
accordance with Linnean nomenclature. Laws (1939), in his work on Neozelandic fossil 
and recent species, realized this and adopted a much more satisfactory classification, 
providing a key which is readily followe<{. (Ipinions may differ as to the characters sufficient 
for generic separation, and some of the genera proposed might seem to be based on rather 
slight differences, but on the whole his key is a natural one, and most of the New South 
Wales species fit in well with it. 
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FiRuros r»l -77. 

51, Turhonilhi fteiUloinri Pett^rd. o'l, Cheninitzia hojmani .-VuRas. 53, C\ mariae Tea.-VVood8. 54, C. gravtfi 
Las«*run. 55, arimlmlf Adams. 5fl, ('. acirulanH, vur. tthnlflu littseron. 57, C. mna, Laseron. 58, 58a. 
Tvrbonilla tcaipukm Wataon. ,59, PprgiMru^t funca Adams. 00, P. infans Laaeron, 61, P. hedleui Laaeron. 
62, P. vnriri/era 63, Chsmnitzin propingua Laaeron. 64, hatnvia trimrinata Laseron. 66, L. pulchra Brazier. 

66, JSulimrUa hasta l4iserc»ii. 67, /?. nmmihfamns Hedley and Musson. 68, E. turrUa Petterd. 69, E. eoaH^t 
Watson. 70, E. totnaraUt Laseron. 71. E. annbathrnn Hedley. 72, E. tninufissima Laseron. 73, Pyrgiseus 
pinguis l.,aseron. 74. Turbonilla thornJfiynm l.aseron. 75, Vingalina spina Oosse and FlfWJher. 76, C. rirainafn 
Adams. 77. ('inetinqn diaphana Vereo. 
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Some Neozelandic genera, particularly among tlio fossils, are absent from New 
South Wales, and the local genera, though capable of further subdivision, may be reduced 
to four, with a ready key for their separation. Two local species, those here called 
TurhoniUa thornleyana and Chemnitzia ambulatu, have such distinctive ciiaracters as to 
warrant probable generic rank, but as they otherwise fit into the key adopted, tliis course 
has not been taken. 

What might be termed the Tnrbonilla genera have those characters in common : 
they include elongate, often acicular shells, many-whorled, the coluimdla fold obsolete 
or entirely absent, the protoconch lieterotrophe, well exserted, often r(*( nmbent on the 
apex of the mature shell, the sculpture predominantly strong, transverse, rounded ribs 
or costae, often slanting. Sjural sculpture may ])e absent or present, but is restricted to 
fine lines between the costae. 

The absence or presence of spiral sculpture at once divides the group int o two sections, 
the former generally white, the latter frequently coloured and with brown spiral bands. 
For the further division of these, Laws uses the intercostal grooves whicli may terminate 
abruptly at the periphery, their excavation being below the general snifa(*e of the shell, 
or they may fade out on the bast^. Using these characters as a l)asis, we get the following 
key for the four New South Wales genera, a key which will also be found a])plicable to 
species from Queensland, Tasmania and southern Australia. 


ii^/ to the TuThtmilln Ornera 

I Without Hplral sculpture. 

A. Intercostal jfroiAes fading on the base . 

It. intercostal gnuAcs t^’nnlnating nt the ])friphery . . . 

'J With sjilral sculpture. 

Intercostal grooves fading on the t>a.s<-. 

It. Intercostal grooves temilTintlnff nt tlio pcrlplMTV 


. TwboniVn Hlsso 

. Chenmitzia P’Orldgny 

. PyrgUcua 

Piirgiaeilln Paws 


Turbonilla beddomei IN tlenl. 

{Kigurc .ll.) 

Hedley 1044. 

The specimen figured comes from Huskisson, Jervis Bay, and is 5 mm. in lengtJi. 
It agrees very well with specimens in the .Australian Museum, labelled from Sydney 
and marked “compared wilh type/’. Similar specimens fiom Middle Har])onr are the 
type of Brazier’s T. scalarhia, which Hedley synonymized under T, hahh/nd. In May's 
Tasmanian list, beddomei is shown as a shell with the transveisc ribs practically obsolete, 
and it is possible that this is another species altogetluT. T. ledthmif l may be recognized, 
as it is the broadest of all the local species. 


Turbonilla scalpidens Watson. 

(Fij^nres .5H, ofta.) 

Hedley 1052. 

This species is confined to the continental shelf, mainly in depths of about 60 fathoms. 
The specimen figured is from 30-35 fathoms, off Crookhaven, and is 0 mm. in lengtli. 
It is not quite typical, being slightly slenderer than the figured ty])e. Figure 58a shows 
the aperture of a more typical specimen, 7*5 mm. long, in the Australian Museum. The 
columella here shows a very slight plication in the columella, a (‘haracter juoviously 
figured by Hedley (1903). Characteristic of this species aie the strong, ^straight ribs, 
in the earlier whorls standing above the sutiiTc, and ])rr)ducing a tiirreted appearance 
similar to that of Chemnitzia vana. 
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Turbonilla thornleyana, sp. nov. 

(Figure 74.) 

Shell small, acicular, colourless, thin and transparent. Protoconch small, heterotrophe. 
Mature wliorls nine, increasing regularly, rounded and inflated, constricted at the sutures. 
Sculpture consisting of numerous fine, low, rounded, transverse ribs, about thirty on 
the body whorl. Aperture greatly extended anteriorly, outer margin thin and rounded, 
inner margin straight and slightly reflected. Length, 2-5 mm. 

Locality, —Shell sand, Patonga, collected by Miss (L Thornley, of the Marine Section, 
Koyal Zoological Society, after whom the species is named. "" 

Remarks. —This beautiful and delicate little species is quite unlike any other 
Australian Turbonilla, and it is rather doubtfully referred to that genus. It might be 
likened to the Eulimellas in general form, but differs of course in the typical Turbonilla 
sculpture. The delicate, transparent shell, the rounded whorls and constricted sutures 
are good recognition [loints. 


Chemnitzia hofmani Angas. 

(Figure r»2.) 

Hedley 1050. 

This is the commonest of the New South Wales species, and it occurs in many 
locations right along the coast. Its general habitat is on seaweed, occasionally so 
abundantly as to be considered gregarious. The speciimen figured, 5 mm. in length, is 
from kel]). Snails Bay, Port Jackson, and we have also found it in mussel beds in North 
Harbour, under rocks in the same locality, and on weed from 4 fathoms, Woollahra Point, 
and from 2 fathoms, Port Hacking. It is much narrower than T. beddomei, yet broader 
than most of tln^ other local species. 


Chemnitzia marine Teu.-WootlH. 

(Figures uS, 98.) 

Hedley 1051. 

The specimen figured comes from the beach at Huskisson, dervis Bay, and is 8*5 inm. 
in length. It generally resemldes T, Init is larger, slenderer, more solid and with 

fewer ribs. 


Chemnitzia gravis, sp. nov. 

(Figure 54.) 

Shell large, elongate, massive, white. Protoconch unknown, appar(mtly deeply 
infolded in apex. Mature whorls eleven, increasing regularly, slightly rounded, body 
whorl short, sutures moderately im])ressed. Sculpture consisting of numerous broad, 
rounded, transverse ribs, much wider than the channels betwi^en, about twenty-two 
on the body whorl, and fading on the ba.se. Aperture sub-quadrate, produced anteriorly, 
thickened, inner margin widely reflected. Length, 11 mm. (type), other specimens more 
than 12 mm. 

Lanlities .—Patonga Beach (collected by Miss G. Thornley, type); Crookhaven 
Heads; 6-9 fathoms, Sow and Pigs Reef. 

Remarks. —Generally resembles C. marine, but is much larger and more massive 
and with more numerous and broader ribs. The narrow^ intercostal sjiaces are a useful 
recognition mark. Fragments of a similar but even larger form come from 14 fathoms 
off Long Reef, the length of one imperfect specimen being estimated at more than 
16 mm. This may ultimately prove to be an undescribed species; in the meantime 
C. yravis may be considered the largest of the New South Wales species. 
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Chemnitzia acicuiaris Adams. 


(Figure 55.) 

May 970. 

This was identified from Tasmanian specimens in the Australian Museum. It is thus 
a new record for the State. It is not uncommon from Noith Harbour, the specimen 
figured being 5-.^) mm. in length. Tt may be distinguished by the extremely attenuate 
form, and the few large, prominent, oblique ribs, about eleven-twelve on the body 
whorl. 

Chemnitzia acicuiaris Adamn, var. similis, var. nov. 


(Figure .56.) 

While studying a series of acicuiaris from North Harbour, a number of specimens 
were sorted out which at first sight appeanul a distinct series, chiefly on account of the 
slightly broader form, and the greater number of ribs, about fifteen on tht^ body whorl. 
Examination of other series from Port Stephens and Hnskisson, however, disclosed 
intermediate sjiecimens, and it was concluded that C. acicuiaris is a variable species 
within these limits. For purposes of record, the variety is given a name, the s])cciiijen 
figured from North Harbour being 6 mm. in length. 


Chemnitzia vana, sp. nov. 

(Figure 57.) 

Shell comparatively large, acicular, whit(\ translucent. IVotoconch typically 
heterotrophe, comparatively large, the initial whorl minute, th(‘ S(‘cond greatly inflated. 
Mature whorls thirteen, rather flattened, contra(‘te<l aboA'c to the sutiin*. Sculpture 
consisting of regular, rounded, transverse ribs, about twenty-twenty-two oti the body 
whorl, in width about equal to the sjujces b(d.ween, and slightly contracted just below 
the suture. Owing to the translucent shell the overlap of ])rece(ling whoils is 5’isibl(j 
and from some angles produces the illusion that the ribs are interrupted and fail to reach 
the suture above. The ril)s end on the periphery of the body whorl, and the base is 
smooth. Aperture small, ovate, produced anteriorly, outer margin thin, inner margin 
curved, very slightly reflected, licngth, 8-2 mm.; width, 1-5 mm. 

Ijocality.- —0-9 fathoms, Sow and Pigs Ke€*f, Port Jackson, several specimeiic (ty])e); 
1 0 fathoms, oif Kunu'll, Botany Jhiy; Cronulla. 

iiVwnryt.v.“-This species resembles acicuiaris, but it is larger, the apertun* is of diffeu tmt 
sjiay)e, the inner margin is h^ss reflected, and the ribs are more nuinerous and less oblitpie. 
It differs from T. scaJpidens by being narrower, and by the details of its sculpture. 

Chemnitzia propingua, sp. nuv. 

(Figure 63.) 

Shell com})aratively large'-, attenuate, white, solid. Protoconch ty})ically lietero- 
tro])he. Mature whorls thirte<',n, increasing regularly, early whorls flattened, becoming 
later slightly rounded, suture.s ini})ressed, t-he early whorls turreted. Sculjdurt'- prominent, 
consisting of very numerous, well-defined, rouiuhni, 1ransvcrs<‘ ribs, about thirty on the, 
body whorl, the width of the ribs about equal to the spacers between. The ribs reaidi 
the suture and even stand above it, particularly in the (*arly whorls, giving them their 
t»urreted api)earance. On the, body whorl the ribs terminate abru|)tly at the [)eri])hery 
and the base is smooth. Aperture sub-quadrate., small, i)roduced anteriorly, outer and 
anterior margins rounded, inner margin nearly straight, reflected. Ltmgth, 9 mm. 

Locality .—Port Stephens, several specimens. 

Remarks .—Of the larger species of Chemnitzia this has the finest setripture. The 
early turreted whorls resemble those of C. scalpidens, but here again the finer scul])turc 
distinguishes it. 

♦oirooo- -5 
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Chemnitzia ambulatia, sp. ivn. 

(Figure l»3.) 

Hhell turrcted, elongate, colourle'^s, glassy and transparent. Protoconch ty])ically 
heterotrophe. Mature whorls eight, short, increasing regularly, flattened, broadest at 
the top where they form a broad shelf, and tapering to the suture below. Sculpture 
consisting of prominent, broad, rounded, transverse ribs, slightly curved and obliqin*, 
about fifteen on the body whorl, equal in width to the intercostal spaces, bent in sharply 
above to form the shelf at the suture, ending abruptly on the periphery. The intercostal, 
spaces smooth and excavate, also ending on the periphery where, with the ends of tWH 
costa^, they form a sharply defined line. The base smooth and slightly excavate. 
Aperture rhomboidal, produced anteriorly, outer margin thin, sharply angled posteriorly, 
inner margin straight, slightly reflected anteriorly. The transparent shell shows the 
external sculpture clearly visibhi within the aperture. Length, 4 mm. 

Locality .—Long Reef, in shell sand. 

Re'nmrka.— 'Vh'x^ novelty, which came to hand after the main part of this paper hatl 
been completed, is so unlike any other Chemnitzia which has so far l)een described from 
the Australian coast, that I have no hesitation in giving it specific rank. Tii its ])roportions 
it generally resembles C. hofmani, hut can be distinguished at once by the narrow whorls, 
the broad shelf just below the suture, the whorls tapering below, and the rhoiu})nidal 
aperture. 

Pyrgiscus fusca Adatun. 

(Figure AO.) 

Hedley 1041). 

Til is is the first of several species w'hich have Bjiiral sculpture as well as transverse' 
ribs. Jt is (juite common on the beaches right along the coast, and in Tasmania. It. 
may be readily recognized by tin*, delicate, translucent shell, rounded whorls, ])ale 
yellowish colour with two well-defined, narrow, brown-yellow^ bands. The sp(*,cime,n 
figured is from North Harbour, Port Jackson, and is 5 nini. in length, 

Pyrgiscus infans, sp. nov. 

(Figure HO.) 

Shell minute., acicular, white (probably bleached), translucent. Protooouch com¬ 
paratively large., typically heterotrojihe. Mature whorls six, increasing regularly, rounded, 
constricted af the sutures. Sculpture consisting of narrow, well-defined, traiusverse 
ribs, about eighteen on the body wdiorl, persisting to the base, slightly oblique, in width 
about oiie-half of the spaces between. The s])iral sculpture consists of numerous fine, 
w^ell-defi 110(1 lines, which cross the intercostal spaces but not the main ribs. Aperturij 
rounded on both the outer and anterior margins, well-])roduced anteriorly, slightly reflected 
on the inner margin. Jjength, 2 mm. 

Localities .— CTunnamatta Bay, Port Hacking (type); Port Stephens from shell sand. 

Remarks .—This greatly resembles P.fvsca, of which it was at first thought to be an 
immature specimen but, even allowing for a whorl less, it is less than half the size. In 
P. fusca also, the transverse ribs in width arc about equal to the intercostal spaces; in 
P. infam they are on^y about one-half. 


Pyrgiscus hedleyi, np. nov. 

(Figure 61.) 

Shell of medium size, elongate, fairly solid, sub-translucent, pale golden-brown with 
a deeper band on the periphery. Protoconch comparatively large, typically heterotrophe, 
initial whorl small, second whorl inflated. Mature whorls eight, increasing regularly, 
nearly flat, very slightly constricted at the sutures to form a narrow shelf. Sculpture 
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of Humorous stmigJjl, regular, rounded, trans\ er8o ribs, about twenty-live 
oil t lui body w'liorl, in wddtb nbout equal to the spaces between, and stopping abru])tly 
just below th<*. sutures, leaving a smooth, hollow space, which macroscopically appears 
as a band. The spiral sciiljit-uri*, consists of numerous fine lines, which cross the ribs. 
Aperture well extended anteriorly, outer margin nearly flat, anterior and inner margins 
rounded, the latter slightly reflected. Length, 5 mm. 

Localities.--Ciookhiivv.n Heads (type); Pittwater; also numerous sjiecimens in 

stralian Museum collected by J. Brazier from the Bottle and Glass Rocks, Port Jackson. 

Reworks. —^This b(;autiful species has long needed a name. The Australian Museum 
specimens are labelled Turixntilla sp., and ii. is evident that the late Charles lledley 
recognized it as undoscribi^d. It is now named after him. Though belonging to the 
fasca grou}), it cannot be re.adily confused with that or any other Australian species. 
The nearly flat whorls and lln‘ abrupt termination of the transverse rilis below the suture 
arti good recognition ])oints. 

Pyrgiscus pinguis, sp. nov. 

(Figuixi 73.) 

Shell small, conical, white. Protoconch comparatively large, lieteroirophis initial 
whorl minute, second whorl inflated, flattened, and tilted. Mature whorls four, body 
wliorl (elongated, about half the total length, flattened. The sculpture consists of numerous 
straight, well-defined, transxcrse ribs, about half the width of the intercostal s])aces, 
about (ughtecn on the body w^hoii, less defined on the base, but standing above the 
sutures, and slight ly iiuhuited helow\ The 8])iral sculpture consists of well-defined narrow 
ridges, which do not cross t}N‘ ribs, but divide the intercostal spaces into regular squanj 
colls. A])erture ovutc., |>ro(luc(*,d anteriorly, very slightly reflected on the inner margin. 
Length, 2*3 mm. 

Ijornllh/.— Bichmuit ions, Carss .Lark, Botany Bay. 

Rcmorl's.- In spiL* of the few wdiorls, 1 think the tyjie is mature, but eviui if not. 
(piite, so, it is quite, distinctive from young specimens of such s]>ecies as P. fosm and 

hvdleyi. The, jicculiar contour, the elongated body whorl and details of sculpture 
an*, good re.cognition points. 

Pyrgiscus fiexicosta, n|). nov. 

(Figure 02.) 

Shell small, ('onical, white, translucent. Protoconch typically heterotrophe. Mature 
whorls six, later whorls increasing more rapidly, making the sjiire slightly (’onvex in 
contour, slightly rounded, sutures indented. Sculpture both transverse and spiral, the 
transverse ribs strong and rounded, slightly indented Ix^low^ the suture, in width about 
eijual to the intercostal spaces, about eighteen on the body w horl, jiersisting but becoming 
less prominent on the base. Spiral sculpture not jiromineiit, consisting of numerous 
fine lines crossing the intercostal s})aces but not the ribs. A})erture jiyrifonu, extended 
anteriorly, outer and anterior margins rounded, inner margin slightly reflected. Length, 
3*5 mm. 

Localities.—Drudged 6-fi fatlioms, Ifittwatcr (type*): recjlamations, Carss Park, 
Botany Bay. 

Remarks. —In ajipearance this is near P. yraricusta, but is larg<*r, rather broader, 
the aperture is slightly different in shape*, the ribs are not so jiromineiit, stojjping at the 
suture and indented just below’ it, making a. slight luit noticeaLh* ele^prossed band. 

Pyrgiscus varicifera Tnto. 

(Figure 02.) 

Hedley 1053. ♦ 

Though first recorded from New South Wales from deep water in 111 fathoms off 
Cape Byron, a fairly common beach sliell is more (*le*arly referable to Tate’s species. 
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It is commonest on the south coast, and the specimen figured is from Huskisson, Je^rvis 
Bay, and is 8 mm. long. It is the largest and stoutest of the local species with cross 
sculpture, and may also be recognized by two brown bands, though these are sometimes 
faded on beach specimens. It is also slightly variable in width. In some specimens the 
costae appear to stop at the periphery, which would bring it within Pyrgiscilhf but more 
critical examination shows that they persist and fade out on the base. 

Pyrgitcus gravicosta, r)). nov. 

(Figure 60.) 

Shell small, elongately conical, white and solid. Protoconch heterotrophe, laterally 
placed on the summit. Mature whorls seven, nearly flat, increasing more rapidly at 
first, making the spire slightly convex. Sculpture consisting of stout, rounded, straight 
transverse ribs, in width about e(|ual to the intercostal spaces, but thickening at their 
summits and connected by a spiral ridge just below thti suture. The costae are prominent 
to just below the periphery but fade out on the base. The spiral sculpture consists of 
numerous narrow ridges crossing the intercostal spaces, but not the ribs, and continuous 
on the base. Aperture ovate, extended anteriorly, inner margin not reflected. Length, 
2*6 mm. 

LocMlities. —6->8 fathoms, Pittwater, Broken Bay (type); Middle Harbour; also 
abundant in dredgings from 6-8 fathoms, Doll’s Point, George’s River. 

Remarks,- -Th\h species is remarkably constant from the various localities. The 
minute size, solid little shell, and convex spire are good recognition points. 

Pyrgiscilla kitcheni, sp. nov. 

(Figuri; 04.) 

Hhell long and slender, white, trace of oratjge bands, i^rotoronch typically hetoro- 
trophe. Mature whorls eleven, increasing regularly, slightly rounded, sutures indented. 
Sculpture strong, consisting primarily of prominent, rounded, transverse ribs, about 
thirteen to the whorl, reaching right to the sutur(*.s and c(*.asing abruptly on the peripluuy. 
The ribs are generally slightly narrower than the intercostal spaces, but are on occasion 
much broadened and may even merge*. togotlKu-. This happens most frequently about 
the fifth or sixth whorl, and suggests a former thickening of the aperture with subsequent 
renewed growth. Radial sculpture prominent, consisting of numerous fine, parallel 
grooves, not ridges, in the intercostal spaces. The groove on the periphery is generally 
more deeply excavated level with the terminations ot the c^ostae, producing a distinct 
line. The radial grooves persist on the base. Aperture ovate, greatly extended 
anteriorly, outer margin rounded, inner margin straight and strongly reflected. Length, 
7 mm. 

Locality. —Dredged in fi fathoms. Quarantine Bay, Jackson. 

Rarutrks.- Thii^ is the only N(tw South Wales species which can fairly be referred 

k) Laws' Pyrgiscilla. Its slender form and strong crovss sculptuni are good recognition 
points. Several specimens sorted t>ut from the same dredging have rather finer sculpture 

l) iit are otherwise similar. It is possible that still another species is indicated, but more 
material is needed to settle this j)oint. It is named after Mr. Geotfrey Kitchen, an 
enthusiastic collector who participated in the dredging and sorted it from the material 
obtained. 

(lemis Eulimelta Forbes. 

Eiilimella as it stands is not a very satisfactory genus. It is included by Dali and 
Bartsch as a subgenus under PyramMla, in that section with two columella plaits. 
It is hard to see any justification for this, as the genoty[)e, as well as all other species 
referred t»o E^imeUa^ has no columella fold, and is otherwise nearer to the Turbonillas 
than to the Pyramidella group of genera. The group is a complex one, and there is 
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little information on which to base a genetic study. The interpretation of the genus by 
Australian conchologists has been to include elongated, often acicular shells, without 
sculpture, thin, white and transparent, with simple apertures and no columella fold, 
and with heterotrophe protoconchs often eccentric, prolonged and set at an angle. One 
local species at least is estuarine, and when more is known of the habitat and of the 
living animal, it is quite possible that some of the species will be found to be in no sense 
related. 

Laws (1938) divides the New Zealand Eulimellas into two genera based on the proto- 
" conch. He restricts EnlimeUn to shells on which the “ protoconch [is] not strongly exsert, 
of several turns, low helicoid, lateral nucleus small and central.” He proposes the 
new genus Terelinella for shells “ witli protoconch very exsert, of one turn, lateral nucleus 
large and eccentrh;.” Both types with further variations occur amongst the New South 
Wales species, but the division does not fit in wdth other shell characters. As the number 
of local species is small, and the material, with the excej)tion of E. moniliformis^ is rather 
sparse, the name Eulmelln is retained for all, though some future revision in classification 
is certainly indicated 

Eulimeila moniliformis Hedley & Munson. 

(Kijiure U7.) 

Hedley 1074, 

Discovered in 1891 in brackisli water in the lagoon at Manly, this species eluded 
rediscovery far many years. We subsequently found it abundantly in the lagoon at 
Dee Why, living in the sand at the roots of reeds and grass at the edge of the water. It 
is })robably not uncommon in similar loc^ations elsewhere but is not easy to find. Tlie 
s])ecimen figured is larger than tli(‘. ty])e and is 4 mm. in length. The shell is of very 
simjile character, thin and translucenf, with rounded wdiorls, and greatly constricted 
sutures, 


Euiimeila hasta, sp. uov. 

(Figure's 0(i, Oe.) 

Shell com])aratively large, acicular, white and translucent. Protoconch com¬ 
paratively large and prominent, larger than the summit of the shell. Mature whorls 
t-en, elongated, increasing regularly, flattened, bending in slightly above to meet the 
suture, below which is a nearly 0 })a(jU(‘, narrow band. Under an ordinary magnifying 
glass the surface is smooth, but the microsco])e reveals irregular growth lines which 
oc.casionally thicken irregularly to an obscure varix. Aperture elongated oval, well 
extended anteriorly, simple and not refl<‘ct<*d. Length, 7 mm., width, 1*2 mm. 

Localities.—Sydney Harbour (tyy)e), in Australian Museum, C31817, presented by 
C. Hedley* also 5 fathoms Jervis Bav; and an immature specimen, 14 fathoms off Long 
Reef. 

Remarks .—The specimen in the Australian Museum is labelled Turbonilla, sp. nov., 
probably on account of the obscure transverse sculpture, but it seems much nearer to 
the local interpretation of Euiimeila than to Tnrhonilla. Tt can be readily recognized 
by its acutely acicular form. 


Euiimeila turrita Pettenl. 

(Figures 08, 97.) 

Hedley 107fi. 

This species was recorded from New South Wales from 111 fathoms off Cape Byron, 
but the only specimen in tlie Australian Museum labelled E. turrita is from 100 fathoms 
off Wollongong, and is* quite another species altog(ither. Tt is dealt with elsewhere in 
this paper. However,*^ two s])eciinens from Balmoral in our collection mutch both the 
original figure and description very well and are taken as that species. The specimen 
figured is 1-6 mm. in len^^h. 
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Eulimella coacta Watnon. 

(Figure HO.) 

May 1003. 

This agrees very well with Tasmanian specimens from do(^p water, 40-60 fathoms, 
which May describes as not quite typical of Watson's species. The specimen illustrated 
is from shell sand, Port Stephens, and is 3 mm. in length. If identified corret'tly it is 
a new record for the State, but it is possible that more material may sliow that, it is cither 
undescribed or that more than one species is indicated. Tt is not unlike E. nfonihjorw'ls, 
but is smaller and slenderer and has more whorls. 

Eulimella tomacula, sp. nnv. 

(Figure 70.) 

Shell comparatively large, elongated, white, shining and translucent. Protoconch 
minute, barely visible, infolded in the apex. Mature whorls seven, rather irregular in 
growth, the penultimate whorl in the type nearly as large as the body whorl, rounded, 
constricted at the sutures. The surface is smooth and polished and there is no scul])tur<‘. 
Aperture ovate, produced anteriorly, outer margin thin and rounded, inner margin 
rounded and reflected. Length, 6*5 mm. 

Localities .—Manly (type), specimen in Australian Museum, 036516, collected ])y 
Miss L. Parkes; also from Shoal Bay, Port Stephens. 

Remarks .—In general form resembles E. moniliformis, but is larger, the aperture 
has a differenl shape and the inner margin is reflected: the protoconch is also very 
difTerent. 

Eulimella anabathron HedW. 

(Figure 71.) 

Hedley 1073. 

This has been rather doubtfully identified, as the typo in the Australian Museum 
has iiecoino corroded, and our specimens do not quite match Hedley’s figure. The type 
locality is Balmoral Beach, the 8j)eciraen figured is from Manly Beach and is 3 mm. in 
length. The slight angularity mentioned by Hedley is rather more marked in this speci¬ 
men, amounting to a distinct keel below the suture. If not E. anabathron it is an 
undescribed species. 

Eulimella minutissima, sp. uov. 

(Figure 72.) 

Shell minute, conical, whit.e and shining. Protoconch comparatively large and 
prominent, heterotrophe, elongated and tilted. Mature* whorls three, increasing regularly, 
rounded and constricted at the sutures. There is no scul])ture and the surface is smooth 
and shining. Aperture, ovate, extended anteriorly, out(u* margin thin and rounded, 
inner margin rounded, not reflected. Length, 1 mm. 

Localities.— fathoms, Sow and Pigs Beef, Poii Jackson (type); also on seaweed, 
4 fathoms, Woollahra Point. 

Remarks .—This is the smallest of the local species. It was at first thought to be 
the young of one of the other species such as E. mmtiliformis, coacta or tomacula, but 
careful comparison shows it io bo quite diflerent and apparently mature. Its minute 
size is its best recognition point. 

Eulimella, sp. 

(Figure 87.) 

This is an undescribed species, but unfortunately the only specimen available for a 
type is in the Australian Museum and is partially corroded and liable to quick disintegra¬ 
tion. This is labelled 018256 from 100 fathoms off Wollongong, with Hedley’s pencil 
notation E. turrita Petterd* It is, however, nothing like that species. 1 have refrained 
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from naming it uutil more permanent material is found, but in the meantime it may 
be recorded, and the following characters noted. Leiigth of shell, 3*8 mm., smooth, 
white and shining, with a translucent band below the sutures, protoconch heterotrophe, 
mature whorls eight, flattened, aperture subquadrate, inner margin reflected, 

(xenuR Cingulina Adams. 

(Hngulimi was placed by Hedley in the Acteonidae, but Dali and Bartscli included 
it in the Pyramidellidae as a subgenus of Turbomlla. With Tvrhonilla it has little in 
(common, and from the Australian species would appear to be a natural genus, consisting 
of elongate shells with the typical protoconchs of the Pyramidellidae, no columella folds, 
and spiral sculpture consisting of a few, prominent, sub-equal keels. From the evenness 
of the keels it is often difficult to determine just where the sutures lie. 

Cingulina spina CrosRa & EiHcher. 

(Figure 75.) 

Hedley 1018. 

This is a coininon species on the beaches right along the coast, but so far has not 
hemi found alive. The specimen figured came from the mud flats at North Harbour, 
and is 9 mm. in length. The long, tapering shell, flat whorls, and prominent spiral 
sc‘nly)tiire make it easy of recognition. 

Cingulina circinata Adams. 

(Figure 76.) 

Hedley 1017. 

This is also fairly common on the beaches along the coast, and has not been found 
jillv(\ Tlic specimen figuKjd comes from Hliellv Beach, Manly, and is 8 min. in length. 
It is generally lik(‘. ('. .vp/an, hut is soinewliat broadijr and differs in details of the sculptnr(‘ 
iit)d in Ili(* shajx*. of the apt^rturo. 


(ienuK Pseudorissoina Tate & May. 

Dali and Bartscli included Pseudorissoina as a subgenus of Odoslomia, to which it 
is allied, but with a (ioniplete peristome, and columella fold obsolete. The genotype is 
South Australian s])ecies, and Hedley })laced under it two small New South Wales 
speci(^s from tln^ continental shelf. Neither, however, conforms to the generic description, 
nor do they sec.in to ])e cogeuoric with each other. A great many of the, species from 
deef)wate,r on tJie eastern Australian coast seem isolated in relationship, and are difficult 
to fit into any accepted scheme of classification. It is ])robable that their affinities are 
rather in the past thiin with living molluscan faunas elsewhere. Unfortunately here 
there is insufficient material for immediate study, and the two species listed by Hedley 
are for the time being kept under Pseudorissoina, though ultimately their systematic- 
position will need revision. 


Pseudorissoina exigua Hedley. 

(Kigure 88.) 

H(fdley 1068. 

Th(^ sf»ecimen fignn-d is from fathoms off Trookhaven, and is I-t mm. in 

length. 


Pseudorissoina eiegans Hedley. 

(rigiim 8Vt after Hedley,^ 

Hedley 1068. 

The type came from 110 fathoms off Cape Byron, and was 3-15 mm. in length* 
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FlRures 78-98. 

7H, 79, Evchurihla elegantnla Angas. HO, Opimildn decorata Hedley. HI, O. protoUneatii Laseron. 82, O. 
porrigata Laseroii. 83, (). fastigia Laseron, 84, Kueharilda pleurorbU Tjose.ron. 8,''i, GlgpUtzaria euglypta Iredale. 
H(>. GftariMa ronae Hwlley, 87, Knlimdla U) sp. 88, PHeudorissoina exigtM lledley. 89, /*. eUgans Hedley (after 
Hedley). 90, Tiheria nitUlulu .\dams (after Hedley). 91, (Hyptozaria upulenta lledley. 92, Pyrgiacm Jlxrieosta 
Lnw'ron. (^hxmnitzia nnibNlnfia Laseron. \)A, Pyrghcilla kitcheni Laseron. n, h, Symola covrexa Laseron 

(|»rot.oconch). 90, a, L, Kutimdla hada Laseron (proto<‘<»neli). 97, a, L, Kulimella turritn Petterd (protoconch). 
‘.'8, a, L, <•, ('hemnitzifi mnrinf Ten.-Woods (pr(d.fM‘on‘‘h). 
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Pseudorissoina exserta^ ^p. nov. 

(Figuro 27.) 

Shell of medium size, cylindrical, white, shiniii^^ semi-translucent. Protoconch 
indeterminate, only half a whorl visible, the remainder completely infolded in the apex. 
Mature whorls five, nearly flat, but bent in above to the sutures which are moderately 
indented. The sculpture is strong, consisting of prominent, broad, round(ul, straight 
transverse ribs, about thirteen or fourteen on the body whorl, becoming obsolete on the 
base, which is smooth. Aperture j)yTiform, extended anteriorly, peristome complete, 
the inner margin well exserted from the body whorl, from which it is separated by a 
narrow umbilical slit, margins not reflected, no columella fold. Length, 3-6 mm. 

Locality,—3(y-3b fathoms off Crookhavcm. 

liemarks .—This might w(ill be taken for a but for the completely infolded 

protoconch, which is a character ])ossessed by some of the Pyramidellidae, but by none 
of the Rissoinas. The (iom])lete peristome and free a])erture are very distincdivcj 
characters and fit in with the generic descri})tion of Pseudorissohta mucli better than the 
other local s])ecios assigiuMl to that genus. 


(iemis Tiberia Montcrosato. 

Dali and Bartsch include Tiberia as a subgenus of Pyraniidella, for small, white, 
(‘vlindro-conical shells, smooth, and typically with Wo columella folds. ILulh*} allowed 
two s])ocies in his check list, but one of thes(‘, is rejected for remons gi\'(m towards the 
end of this paper. 


Tiberia nitidula Adams. 

{Figure JIO. abtu- 

Medley 1042. 

We have not seen this spcH’ies, but Medley recorded and figunul it liom 300 fal horns 
off Sydney, the specimen figured being 7 mm. in length. 


Unfkuirej) ok Doubtful Speuiks. 

Stylopsis pulchellus J>e Folin. 

Medley 1041. 

This s])ecies was described in 1870 from a specimen given to (hi Foliji by a friend, 
as from Port Jackson. It is hard to say in the absence of the type exactly what this 
shell is. It is minute, 2 mm. in length, the figure is rather poor, and from this and the 
description, wc know of no Sydney shell with which it can la*, identified. It has four 
whorls, a h(iterotroph(i protoconcii, and may ])Ossibly be an immature Tmbonilla, At 
the best it must be considertid doubtful. 


Tiberia pusilla jacksonensis Oali iV hartKuh. 

Medley 1043. 

This variety of the ,Ja])anese T. pusilla was described from two specimens in the 
Paetel colhiction labelled Port Jackson, Australia. There is no means of checking the 
accuracy of the locality, but as no shells of this type have since been found in New South 
Wales in spite of intensive collecting, it is probable that the locality was wrong and that 
the s])ccimen8 really came from Japan. It is not likely to have been overlooked, for the 
shell is (jomparatively large, more than 6 mm. in length, and would be easHy recognized 
by the two strong columella folds. I think that this species should be* removed from 
the New South Wales list. 


♦OliOCG—0 
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Turbonitia contanguinea Smith. 

Turbonilla constricta Smith. 

Turbonilla fischeri Smith. 

Hedley 1046, 1047, 1048. 

These three species were described as from 410 fathoms off Sydney, Station 164B 
of the “Challenger Collection”. This is the station about which there has been so much 
controversy, as apparently some North Atlantic material was mixed with it. There 
is no reason to doubt, however, that these three species came from this locality, and 
that they will be rediscovered by future deep-sea dredging expeditions. In 1906, Hedley 
and Petterd, dredging 300 fathoms off Sydney, found about one-half of the disputed 
“ Challenger ” species, though none of the North Atlantic forms were among them. 
Amongst these was Turbonilla constricta (Hedley and Petterd, Rec. Aust. Mus., vi, 1906, 
]). 214). Turbonilla constricta is characterized by a broad base, and is constricted below 
the suture. In T, fischeri the ribs are of unequal width, and about one on every whorl 
approached the dimensions of a varix. The ribs in consafiguinea are much finer than in 
fischeri. It is to be regretted tliat no material is available to illustrate these three 
species for this paper. 

The Genus Mathilda. 

The genus Mathilda was proposed by Semper in 1865 for a group of Eocene fossils 
from the Mediterranean, and a number of recent eastern Australian species have been 
quite reasonably placed under it. There seems a definite relationship between the two 
groups, though widely separated both geographically and in time, a relationship which 
further emphasizes that many elements of the marine fauna of eastern and southern 
Australia are survivals of past geological periods. The Australian species of Mathilda 
seem individually also to have their counterparts in the European Eocene. Thus 
Eucharilda elegantula is close to M. brocchii Semper, Maihildona eughjpta resembles 
M. scabrella Semper, and OyimMa deoorata Hedley is close to M, annulata Semper. 

The systematic position of the group is, however, very doubtful. Hedley in his 
Check List included Mathilda with the Acteonidae, but there seems little in common 
with such genera as Acteon and Leucotina, It is possible that the protoconchs of some 
species may be hetorotrophe, but it is generally difficult to follow the coiling of the early 
embryonic stages, and so far no undoubted sinistral coiling has been observed. The 
general facies suggests a possible relationship with some of the Pyramidellidae, particularly 
Cingulina, but in the absence of any knowledge of the animal at all this is purely 
speculative. It is more probable that the group should constitute a family by itself 
but until more data is obtained T do not think this course is justified. 

The (piestion of new generic names for the Australian species is rather debatable, 
but modern usage is to split the larger genera into small groups, based on close rather 
than general relationship. For the New South Wales species Iredale proposed several 
new genera which are here used. Of these the introduction of Charilda for Mathilda 
rosae Hedley camiot be questioned, for this species is not only entirely unlike any of the 
other species, but may well belong to a different family. The new species have also been 
placed under Iredale’s genera, though to be quite consistent still further new generic names 
could have been easily added. It is more important, however, to get the species listed, 
and correct genetic relationship is left for the future when more data are available. 

Genus Eucharilda Iredale. 

T. Iredale, Rec. Aust. Museum, 1929, xvii, p. 187. 

Genotype, Mathilda elegantula Angas. 

'Generic characters for Eucharilda as given by Iredale are the long spire, tilted 
turbinate apex, subplicate columella and lirate sculpture. This is fairly adequate, but 
it might bo added that there is considerable resemblance to the local species of Cingulina, 
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Eucharilda elegantula Angas. 

(Figures 78, 79.) 

Hedley IO2I4 

Figure 78 is taken from an immature specimen from Pittwater S-O mm. in length, 
which shows the protoconch. Other specimens dredged in Pittwater are much larger 
and greatly elongated. Figure 79 shows the aperture, details of the sculpture, and 
the trace of a fold on the columella of a large specimen, with fourteen whorls, 14 mm. 
in length. The uppermost five or six whorls are missing, and perfect it would have 
been about 18 mm. in length. We also have it from reclamations at Tempe, Botany 
Bay, and its habitat is ap])arently moderately deep water with a muddy bottom. 

Eucharilda pleurorbis, Hp. iio\. 

(Figure 84.) 

Shell small, elongately conical, colourless, thin, glassy and translucent. Protoconch 
globose and smooth, but it is possMe that the initial whorl or whorls are infolded. Post 
nuclear whorls, six on the type, but a slightly larger but broken specimen suggests that 
the full number is seven or eight. The whorls increase regularly, are rounded, and 
greatly constricted at the sutures. Sculpture on the first whorl a single keel, on the second 
three spiral keels, increasing to five, and on the body whorl six. The keels are low, narrow, 
and rounded, but well-defined, with a secondary, very fine spiral thread between them. 
Transverse sculpture is present, but only visible microscopically, consisting of minut(^ 
lines appearing here and there between the keels. Aperture sub-quadrate, anteriorly 
produced, the outer margin curved, thin and indented by the sculpture, inner margin 
nearly straight, and slightly reflected. Length, 3 mm. 

Locality .—^From shell sand, Manly Beach. 

Remarks .—The only species with which this can be compared is E. elegantula^ but it 
differs not only in size but in the greater number of spiral keels, which are also relatively 
narrower and have a secondary thread between them. 


(ienus Opimilda Xrednic. 

Kec. Aust. Mus., 1929, xvii, p. 187. 

Genotype, Mathilda decorat a Hedley. 

Iredale gives no generic description of Opimilda, beyond remarking that the genotype 
is “ a short, squat, ])erforate shell, quite dissimilar (from Eucharilda). To say that 
it is perforate is hardly correct, though Hedley does mention an umbilical chink. Here 
we have included with the genotype other species in which, while the spiral sculpture 
is predominant, transverse sculpture is also well developed, and the surface is often 
cancellate. 

Opimilda decorata Hodley. 

(Figure 80, after Hedlov.) 

Hedley 1019. 

The type came from 63-75 fathoms off Port Kembla, and was 4*25 mm. X 2 mm. 
It is thus an inhabitant of the continental shelf. The large protoconcJi, set at an angle 
on one side of the summit, and the regular cancellate sculpture should be easy recognition 
marks. 


Opimilda protolineata, sp. nov. 

(Figure 81.) 

Shell minute, elongately conical, colourless, glassy and translucent.,^ Protoconch, 
large, globose, tilted and microscopically spirally striate. Post-nuclear whorls five, 
increasing regularly, relatively short, rounded, constricted at tlie sutures. Sculpture 
on first post-nuclear whorl, a single indefinite keel, on the second two, then three, and 
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four on the body whorl. A narrow, plain, raised keel is also ])resent on the suture. The 
lowermost keel on the body whorl borders the base which is excavate. The main keels 
are narrow, sharp and raistnl, and broken by undulations into raised tubercles, which are 
arranged vertically into rows, about fifteen on the body whorl, giving the appearance of 
transverse sculpture. A})ertuie well produced anteriorly, quadrate, the outer margin 
indented by the sculpture, the inner margin reflected. Length, 2 mm. 

LocMlity ,—Manly Beach, from shell sand. 

Remarks ,—Though the single s])ecimen may not be quite mature, it is so utterly 
unlike any other species that I have no hesitation in giving it sj)cciflc rank. The striated 
protoconch, peculiar sculpture and excavate base are distinctive characters which should 
aid its future recognition. 


Opimilda porrjgata, sp. nov. 

(Figure 82.) 

Shell of medium aize, olongately conical, pale yellowislnbrown, solid. Protoconch 
globose, but details not visible. Post^nuclear whorls five, elongated, slightly anglcrL 
constricted at the sutures. Sculpture ])redouiinantly spiral, ou the first whorl a singh' 
keel, on the second and thi'd whorls two, then three, and on the body whorl three with 
subsidiary keels above. The (‘/foss sculpture rather irregular, consisting of widely-spaced 
thin lines, mainly between the keels, but occasionally producing a slight nodulation on 
the keels themselves. A])erture quadrate, its longest axis vertical, and greatly extended 
anteriorly, outer lip indented by the sculpture, inner lip reilecteH and nearly straight. 
Length, i mm. 

Larality.—S-10 fathoms off Point Ilalliday, North Coast. 

Remarks .—Once again this spe.cies is unlike anything yet described from the 
Australian coast. The elongated wliorls, sculpture and extended aperture should aid 
in its future recognition. 


Opimiida fastigia, sp. nov. 

(Figure 83.) 

Shell small, eloiigately conical, colourless and translucent. Protoconch globose and 
tilted. Extreme aj)ex a])})aTently infolded. Mature whorls eight, short, increasing 
regularly, contracted at the sutures. Sculpture predominantly spiral, the earlier whorls 
angulated by one keel, wliicli remains ])redumlnant, thongli other minor keels a])pear 
below it, particularly on the body whorl. Transverse scul])tiir(^ conspicuous, particularly 
on the upper portion of tht? whorls, wliere it a])])ears as roundiid ribs which, as they cross 
the keels, rise into nodules. Aperture roughly pentagonal, the outer margin forming Iwo 
sides of the ])entagon, and indented by the sculpture; inm^r margin straight and not 
reflected. Length, 3*2 mni. 

Locality.- Port Ste])h(Uis, shell .'-and. 

Remarks .—Once again the. characters of this species do not lend themselves to 
('omparison with any other, and it. is a beautiful and distinctive little shell. The many 
whorls, and distinctive .sculpture should render future recognition easy. 


(ienus Glyptozaria Iredalc. 

Proc. Linn. Boc. N.S.W., xlix, 1924, p. 248. Syn. Mathildona Tredale, Rec. Aiist. 
Mus., xvii, 1929. 

Iredale proposed the genus Mathildona for large shells from the continental shelf, 
which he remarked came very close to th<^ origijial Mathilda Remper, He states that 
the genotype, M. euglypta Iredale, “ differs in the form of the protoconch, and Cos.smanJi 
has separated the Palaearctic fossils into grou])S by moans of this feature, so that it is 
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necessary to avoid confusion to dosignato the Austral groups also.’’ The protoconch 
of Mathildona is described as “ anastrophic, tilted, slightly immersed by succeeding 
whorls, smooth.” Other points that may be noted aie that the shell is large, 20 mm. 
or more, solid, many-whorled, and with cancellate sculpture. 

Previous to this paj)er, Iredale had proposed the genus Glyplozaria for Hedley’s 
Turritella opulerUa, merely stating that it differs from other Australian Turritellas by 
the absence of a sinus in the outer lip. 1 do not think that this shell has any connection 
with the Turritellidae at all, and comparison w^th Iredale’s species euglypta (see Figures 
85 and 90) at once suggests that they are very close together and are co-generic. As 
Glyplozaria was published five years earlier it will therefore have priority over Mathildona, 


Glyptozaria euglypta In^dulc. 

(Figure 85.) 

Rec. Aust. Mus., xvii, 1929, p. 186, PI. xl. Fig. 6, 

The specimen hgured is from 30-35 fathoms off Crookhaven, and is smaller than 
the type from 50-60 fathoms off Montague Island, being 13 mm. in length instead of 
20 mm., and with one bnver whorl. The large size and beautiful cancellate sculpture 
are good recognition points. 


Glyptozaria opulenta Kcdlcy. 

(Figuir m.) 

Hedley 594. (Tiinifella.) 

The generic position of the curious shell which Hedley called Turritella opuleula 
has always been o[)en to doubt. Beyond its elongatt^d shape it has little in common 
with Turritella as generally defined. The tilted helicoid protoconch suggests the group 
of the Mathildas and actually it is very close to 1 redale’s Mathildona euglypta, with very 
similar sculpture and with a similar a])erture. 1 should say these two were undoubtedly 
c-ogeneric, but opulenta is narrower, smaller, and differs in the detail of the sculpture. 
It is fairly c.onimon on the (jontimmtal shelf, the specimen figured coming from 30-35 
fathoms off Crookhav(ui, and being 7 mm. in length. 


Genus Charilda Iredale. 

Rec. Aust. Mus., xvii, 1929, p. 187. 

Genotyj^e, Mathilda rosae Hedley. 

Here there can be no doubt as to the need for generic separation, as the genotype 
stands out from all other Australian shells. The protoconch is typically that of the 
Pyramidellidae, the s])ire is long and gradually spreading so that it has a concave contour, 
the base is sharply truncate and deeply urnbilicate, the aperture is semi-circular, with 
the outer margin flat with the lowermost keel extended as a prominent projection, and 
the sculpture consists of numerous regular sjural keels with no transveise sculpture. 


Charilda rosae Hedley. 

(Kigiiif 8(i.) 

Hedley 1020. 

This is a fairly common species in shell sand on the outer beaches, and ttiay be easily 
recognized by the characters mentioned in the generic description. The specimen figured 
came from Port. Stephens and is 5-5 mm. in length. 
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NOTES ON THE NEW SOUTH WALES MITRAS 
WITH SPECIAL REFERENCE TO THEIR PROTOCONCHS. 

By Charles F. Laseron, F.R.Z.S. 

Honorary Correspondent, Australian Museum. 

(Figures 1-11.) 

Introduction. 

The late Charles Hedley (1918) allowed twelve species of Mitra occurrinff in 
New%South Wales. 

These were: 892 Mitra acromialia Hedley, 893 M. earbonaria Swainson, 894 M. 
cooUi Sowerby, 895 M, ghhra Swainson, 896 M. legrandi Ten.-Woods, 897 M. miranda 
Smith, 898 M, nodostaminea Hedley, 899 M. pacifica Reeve, 900 M, rhodia Reeve, 901 
M. solida Reeve, 902 M. strangei Angas, and 903 M. volucra Hedley. 

Two additional species were described and named by T. Iredale (1929) from 
the “Triton” dredgings in Sydney Harbour. These were Chrysame lemma (p. 343, 
pi. xxxviii, figure 6) and Mitropifex quasillm (p. 346, pi. xxxviii, figure 18). 

These species still stand, though there has been some revision in their names. This 
paper now raises the list of species to twenty-three by the addition of four new species, 
and five species now recorded from New South Wales for the first time. The four new 
species are. Mitra sinusigera Laseron, M. ta.wiantis Laseron, M. jervisensis Laseron, and 
M. cencosto Laseron. 

Those recorded for the first time are Mitra eximia Adams, M. peregra Reeve, M. 
iuherosa Reeve, M, lugvhris Swainson, and M, scutulata Lamarck. 

Apart from zoological classification, but curiously enough broadly paralleling it, 
these twenty-three species may be divided into groups based on distribution. Firstly 
there are six tropical species, representing an overlap into the Nooperonian region, all 
recorded from the north coast of Now South Wales, and introduc^ no doubt by the 
warm Notonectian current. Those are padficn, peregra, tuherosa, Ingnbris, eximia, and 
scutulata. 

The next group includes the species inhabiting the foreshores, or occurring just 
below low tide. Some of these have a limited goegraphical range, others occur widely 
distributed along the coast. They include the brown Mitras, separated by Iredale in 
Vicimitra. They are contermina Iredale replacing earbonaria, cookii, exposita Iredale 
replacing glabra, rhodia, prosphora Iredale replacing solida, volucra, and the new species 
sinusigera. 

The final group includes the deep-water species, sometimes found dredged within 
the harbours, but mainly inhabiting the continental shelf. Most of these are heavily 
sculptured, and are generally akin to species found in similar locations in Tasmanian 
waters. The species are acromialis, legrandi, niiranda, nodostaminea, strangei, lemma, 
quasillus, tasmantis, jervisensis, and cericosta. It is probable that the genetic relationship 
of some of these species must be looked for in the past ratluir than in other 
zoogeographical provinces, and will be found in the Cainozoic rocks of New Zealand 
and southern Australia, or in other parts of the world. 

The Mitra Protoconch. 

Though the single genus Mitra is here used, it is not suggested that the group is 
monogenetic, for undoubtedly many genera exist, but it is felt that any revised classification 
should be based on a wider geographical field, and that characters other th^n taxonomic 
must be considered if true genetic relationship is to be established. There has been 
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a good deal of work abroad on the Mitra radula, and considerable differences exist in this 
character in different species, but so far little work has been done on the radula of the 
eastern Australian species, and until there is information in this direction, it is well to 
resist the temptation to propose new genera locally. As more than 800 species have so 
far been described, mairdy from the Pacific and Indian Oceans, the problem is certainly 
a world-wide rather than a local one. In fact many writers consider that the group is 
not only heterogeneous, but that more than one family is represented. 

In New South Wales, Hedley figured the radula of Mitra rhodia (1917, p. 711, figure 
16), Cooke also described the radula of rhodia from Sydney Harbour, and showed the 
rhachidium to have five, not four cus])8 as illustrated by Hedley. In view of the preVious 
confusion as to the identity of these brown Mitras, it is not certain what particular species 
he studied. Iredale’s genus Vicimitra was introduced on the basis of a radula figured 
by Cooke as from Mitra solida, and Iredale also included contermina and exjposita in his 
new genus, ])ut so far the radulae of these species are undetermined, and there seems 
no other reason why they should be so included. 

Of characters other than the radula, the ])rotoconch would seem to have great 
possibilities in establishing genetic if not phylogenetic relationship. In many other groups 
writers have used it as a basis of classification. Hedley used it in his monograph on the 
Turridae, it has been used in Mathilda, in the Pyramidellidae, the Rissoidae, the Volutes 
and other families, Its value for phylogenetic purposes is, however, open to considerable 
doubt. 

It is generally recognized that origins persist in the (mibryology of animals, and this 
is the argument used by advocates of the protoconch for purposes of classification. But 
is the protoconch truly embryonic ? Where embryonic characters show ancestral 
origins it rarely happens that they have any relation to a creature's present environment, 
and thus they play no part in its normal functions. As maturity develops they become 
obsolete and rudimentary and often disappear entirely. 

With this in mind consider the protoconch generally and the simisigera protoconch 
])articularly. In a series of papers read before the Linneiui Society of New South Wales, 
from 1902 to 1912, T)r. H. L. Kesteven described the ])T()toconchs of various local shells, 
and recorded a sinusigera protoconch from the common Thais. In the earliest j)a])er 
he thought this type was peculiar to Thais, but later recognized that it is found in many 
families. Iredale (1911) found a juvenile Mitra in the Kermadoos with a sinmigera 
apex, and reviewing the question at length, pointed out that in the oceanic islands it 
occurs in widely diverse families, and is generally characteristic of a free-swimming 
larval stage. In his paper Iredale forecast its importance, and suggested that where the 
type of protoconch differed, the difference must be genetic but not phylogenetic. Kesteven 
(1912) admitted a specific difference alone, except where other characters are considered. 
He considered that the protoconch is not embryonic, that the real embryonic stage of 
the shell occurred before the j)rotoconch developed, and it is in this initial stage that 
both j)hylogenetic and genetic origins must be sought. 

The sinusigera protoconch Invars this argument out. Its association with a free- 
swimming larval stage shows it to be a definite factor in the animal’s present existence. 
It is found in gastero])ods of widely different families, yet it does not occur in all the 
species of groups which are otherwise very closely related. For instance, the protoconchs 
of Thais neglecta and of Mitra sinusigera resemble each other very closely, yet it would 
hardly be suggested that these two species should be grouped together. Following this 
argument to its logical conclusion, it would seem that if the sinusigera ])rotoconch is 
ancestral, it has only persisted in those species of particular groups in which it is necessary 
to their normal development, while in allied forms it has become entirely obsolete. As 
a major feature of classification it would therefore link many families in a remote past. 
If this be admitted, it is logical to admit that the same importance must be given to 
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protoconclis of other types, a course which in many families would create the utmost 
confusion and would be in disagreement with all other characters. 

Nevertheless it is well at this stage not to be too dogmatic, for though as a whole 
the various types of protoconch may represent parallel development in different groups, 
in some they may have become so persistent as to constitute a family characteristic, as 
for instance in the heterotrophe protoconch of the Pyramidellidae. Jt is piobal)hi, 
however, that for the most part the true embryonic shell of the gasteropod is, as stated 
by Kesteven, absorbed in the protoconch or is cast before the secretion of the j)rotoconch 
begins. 

There can be no doubt as to the specific value of the protoconch, and it can be laid 
down that whenever the j)rotoconch differs, different species are indicated. At times 
it may have genetic value. In this paper the protoconchs of as many species as possible 
are described and, combined with other characters, they certainly suggest relationshij) 
between some of the species. For instance, conterniina, rhodia and exposita have very 
similar protoconchs, and are also closely related in shell characters. This group might 
easily Ix^ raised to subgeneric or even generic status. At the same time it is impossible 
to include them in Iredale’s Vieimitra, with the ty])e specitis of which they have nothing 
more in common than they have with other species of Mitra. Mitra mnmgera, on 
shell characters, would seem to be clos(*ly allied to the rhodia group, but on the protoconch 
alone would be widely se})arated. So also would cookii, which again has an entirely 
different type of protoconch. Further discussion on this point is deferred, but will be 
mtmtioned again in the main body of this paper when individual species are considered. 

Notes on the Species. 

Mitra rhodia Roeve. 

{Figures 1, la.) 

Hedley 9()0. 

The small group of shallow water Mitras, which might b(‘, collectively referred to 
as the “ Brown Mitras ” has been the subject of considerable confusion. Many references 
appear in literature under a. multiplicity of names, such as carbonaria^ glabra, badia, 
digna, pygmam, cookii, rhodia and others, many of which have already been discarded 
by previous writers, either as synonyms, or as applicable to different species from other 
localities. 

Hadley (1918) in his Ch(K;k List allowed carbonaria, cookii, glabra, rhodia and noUda 
in this group. He n'jected badia Reeve as the young of carbonaria, but allowed rhodia 
by the same author. Since that date Iredale (1929, p. 343) has rejected solida, carbonaria 
and glabra, proposing a new genus for solida, which he names Vicimitra prosphora, and 
substituting Vicimitra conicnnina and exposita as new species to replace carbonaria and 
glabra respectively. He considered carbonaria to be the Tasmanian sh(ill. It is juoposod 
to accept contcrmiwi without comment, as lack of access to good Tasmanian material 
precludes comparison, and there can be no doubt of the identity of the large New South 
Wales species under Iredale’s name. The same apjdies to exposita, and cookii is a well- 
defined species. 

Mitra rhodia and badia w<iro both described by Reeve (1845). Unfortunately the 
original descriptions and illustrations are very unsatisfactory for identification; moreover, 
the locality of the types is given as unknown. When Hedloy visited London in 1912, 
he examined shells which were labelled as the types of these species, botli from Sydney, 
that of rhodia being described as living under stones in Sydney Harbour. When the 
Cuming Collection, on which Reeve worked, was presented to the British Museum, a 
great deal of guesswork was a])parently used in identifying the types of Ijis species. Tn 
view of the fact that Reeve, who had the reputation of being a very methodical worker, 
gave no locality for his types, it is not certain that these particular specimens are those 
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ou wliich he based his species, and therefore we are thrown back on his written work 
only. His description of rhoim is as follows: 

Mitra rhodia:—The Bose-wood Mitre—Shell elongated, spire acuminate, rather 
smooth, transversely very finely striated, very dark brown, columella three-plaited, 
aperture short. Hab.-? ” (1845, PI. 28, f. 225.) 

This description, inadequate though it is, fits the common Sydney shell, and though 
the type locality is uncertain, long usage justifies the retention of Beeve’s name. In 
order to clarify the position, the following fuller description is given, based on specimens 
from Shark Island, Port Jackson. 

Shell conically qcuminate, solid, colour dark brown, nearly black, occasionally 
red-brown, particularly from the outer beaches, with a narrow orange band just below 
the periphery, the colour fading on beach specimens to yellow brown. Protoconch of 
three whorls, the first flattened, the second and third globose, the whole dome-shaped 
and smooth. Adult whorls six, the first with faint, punctate, spiral striae, becoming 
slightly stronger in succeeding whorls, and persisting thus to the body whorl. Whorls 
slightly rounded, the body whorl slightly restricted at the base. Aperture about 
two-fifths of total length, acute posteriorly, rounded anteriorly, with a short, rounded 
canal. Inner margin regularly and slightly curved, with a narrow glazed band. Columella 
plaits two in the early stages, increasing to three, with suggestions of a fourth in very 
old specimens, thick, rounded and very oblique, the posterior the most prominent. 

Dimensions. —Length, 24 mm., width, 8 mm. The largest specimen seen measured 
27 mm., and this seems to be nearly the maximum size. A few Bpecimens are relatively 
broader. 

Between tide marks, under stones, but particularly abundant in beds of 
the common mussel, Brachyodontes hirsutus, at Shark Island, North Harbour, and other 
localities within Port Jackson, also at Long Beef and other outer reefs along the coast. 
On the nortb coast, this is replaced by M. cookii and contermina as the common species. 


Mitra (Vicimitra) contermina Iredale. 

(Figure 8.) 

This is the largest of the New South Wales species, sometimes attaining a lengtli of 
3 inches. Immature specimens are sometimes confused with M. rhodia, but there should 
be no real difficulty in separating the species. Half-grown specimens of covdermina have 
fewer and larger whorls, are broader, and have two to three thin columella plaits; the 
aperture is thinner with practically no glaze on the inner margin. The plaits increase* 
from two in young specimens to five in the fully mature state. They are always 
conspicuously thin. 

The protoconch has not previously been recorded. It is of three whorls, dome¬ 
shaped, dark brown, smooth and glossy, the first whorl minute, the next two increasing 
rapidly. Sculpture appears on the fourth whorl as radial punctate striae, and attains 
its maximum development on the third adult whorl. Beach specimens are invariably 
quite smooth, as the sculpture is very superficial and soon disappears with rolling. The 
last whorls of the adult shell increase very rapidly, the aperture is large and is practically 
half the total length of the shell. In very old specimens the shell is greatly thickened, 
and the outer margin of the aperture is flattened and even sinuate. There seem to be 
two forms, which may be sexual, one very much broader than the other. 

The habitat of M. contermina is the outer reefs, though it occasionally comes into the 
mouths of the harbours. It lives in a slightly deeper zone than rhodia, and may be 
procured under stones just below low tide or in the deeper pools. It breeds in the late 
winter; the egg clusters are attached to the rocks, but details have not been obser^^ed. 
It ranges right along the coast, but is particularly abundant on the North Coast. 
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i, la. Mitra r/iodia JAee\'c. '2, 2a. Mitra xhnasif/era Lnseroii. •>. Mitra tanauintis Luseroii. .'ititra krvisenxU 

Luheron. 5. Mitra cookii S()w<‘rl»y (protoconch). (>. Mitra volucru Medley (proioconch). 7. .Mitra lupoBila Ire<lal<* 
(f>rotoconcli). 8. Mitra contrrmina Iredalc (jjroioconch). J>. Mitra erricosta Liiseroii. 10. Mitra sj). (protoeonch) 
11. Mitra (Vicimitra) proBphara Ircdule (protocoiieh). 


Mitra (Vicimitra) exposita livdale. 

(Figure 7.) 

This species is occasioually taken alive at Luug Reef, but invariably from below low 
water at spring tides. It would seem to inhabit slightly deeper water than its allied 
species, and thus the three species, rhodia, contermina and exposita are zoned in habitat, 
fhodia between tide marks, contermina at or below low tide, and exposifu below this. 

No live juveniles with protoconchs have been obtained, but amongst a number of 
Mitra tips coUected by the late 0. Hedlcy from Middle Harbour, is one with the protoeoncli 
attached to two mature whorls, which is recognizable as tliis species. The whole is 
dome-shaped, of three whorls, the first minute, the second and third expanding rapidly, 
brown and glossy. Sculpture appears first on the fourth whorl as numerous radial, 
faint, punctate lines, increasing until on the third, adult whorl they attain their maximum. 
The colour of the adult whorls is lighter than the protoconch and remains so at all stages. 

Even in young specimens the straight-sided whorls are a distinctive feature, and 
the adult sholl is much longer with a shorter aperture than the other allied species. 


Mitra sinusigera, ap. nov. 

(Figures 2, 2«.) 

Shells smaller than other brown Mitras, bi-conical, dark brown, with faint broken 
jmtehes of yellow below the suture. Protoconch sinusigera, of four and a half whorls, 
inclined and tilted at a considerable angle, colour bright yellow, smooth and glossy. 
Initial whorl dome-shaped, the next three expanding rapidly, the fifth overlapped by 
the first adult whorl, from which it is separated by a slight varix, curving backwards. 
Just before this stage a few undulations appear. On one specimen is what appears to 
be a trace of the sinusigera spur, but this generally is overlap])cd and hidden by the 
beginning of the adult shell. 
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Adult whorls five, with nearly flattened sides, the body whorl large and expanded. 
Sculpture appears on the first adult whorl as three broad radial ridges, increasing to five 
on the succeeding whorl. The transverse sculpture first appears as fine indentations 
between the radials, and later overriding them, but the radials are always predominant. 
The sculpture, though fine throughout, is more prominent in the mature sWl, particularly 
on the base of the body whorl. The aperture is almost half the length of the adult shell, 
the outer margin expanded, canal short and truncate, inner margin with four thin 
columella plications, oblique and rounded. 

Dimensionff: Length, 17 mm., width, 6*5 mm. 

Habitat —Outer reefs, below stones at low tide. Long Reef, Collaroy (type); 
Twofold Bay (Roy Kell Collection); and a single tip from 25-30 fathoms off Crookhaven. 

Remarks .—This was at first taken for the young of M. contermina which it greatly 

resembles, but the protoconch of course indicates something quite different. It is 

probable that it is much commoner than at first apparent, and that many beach 
specimens taken for cA)ntermina are this species which, without the protoconch, is 
practically indistinguishable. 

The discovery of a siniisigera j)roto(;onch in a New South Wales Mitra is of considerabh*. 
interest, and its wider implications have already b(‘.en discussed in the Introduction to 
this paper. 

An unidentified protoconch, which shows some similarity to that of M. sinusigerOi 

is here figured for purposes of future reference (Figure 10). The specimen is of a 

juvenile Mitra^ with one adult whorl, from shell sand. Port Stephens. The protoconch 
is four whorled, glassy and globose, tilted at an angle, the last whorl at an angle and 
half immersed in the adult whorl. The junction of the protoconch is marked by a slight 
varix, but the presence of the spur could not be detected owing to the overlap of the 
adult shell. The initial sculpture consists of faint radials, crossed by growth lines, and 
suggests that the ultimate mature shell will be smooth and pale-coloured. 

Mitra COOkii Sowerby. 

(Figure 5.) 

So far I have not seen this species alive, but it is very common on the beaches of 
the North Coast, where it replaces rhodia as the common species. When dredging at 
Point Halliday, a few miles to the south of the Manning River, a number of tips 

were taken in from 8-*10 fathoms about a mihi from the shore. At the time these could 
not be identified with any adult species, but later two specimens of half-grown cookii 
found on the beach showed the protoconch sufficiently to link them with those dredged. 
As this protoconch has not been previously recognized, the following description is 
given : 

It (jonsists of three whorls, the first small and dome-shaped, the second large and 
globose, the thiid smaller, and overlapped by the first adult whorl, so much so that it is 
nearly invisible on some specimens. There is a slight but distinct varix separating the 
adult sculpture. All three whorls are smooth, white and glassy. The first adult whorl 
is narrow, white, with three spiral keels, broken by transverse punctures. These become 
stronger in the succeeding whorl, which is yellow, and thence the sculpture becomes less 
marked and the colour deepens. 

In the adult stage, the chocolate colour, white band, and splashed white markings 
make this species easily recognizable. 

Mitra volucra Herlley. 

(Figure 6.) 

Amongst the dredgings from Point Halliday were two juvenile Mitra, sufficiently 
developed to link them with M, volucra, which is not uncommon on the nieghbouring 
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coast. The original description was from three specimens without tips collected by 
myself from Woolgoolga, about 100 miles further north, and this opportunity is taken 
to describe the protoconch, hitherto unknown. 

It consists of two whorls, the first large and rounded and tilted at an acute angle, 
with possibly an initial whorl infolded and hidden, the second whorl slightly rounded, 
its axis normal with the adult shell, and partially enveloping the first whorl of the 
protooonch. The first adult whorl with a distinct shelf, its sculpture consisting of about 
eighteen transverse rounded ribs, which later become obsolescent. The colour of the 
protoconch is brown, that of the juvenile brown, mottled with white. 

The range of M, volucra is approximately from the Clarence to the Manning Rivers, 
where it is the common shore species associated with M. cookii. 

Mitra (Vicimitra) prosphora Tredale. 

(Figure 11.) 

This species is common on the beaches of the North Coast, and in Port Jackson 
on a sandy bottom, from 6-9 fathoms. Sow and Pigs Reef, Port Jackson. The protooonch, 
hitherto undescribed, is rather peg-like, the first whorl inflated, apparently infolded at 
the tip, the second regular, both smooth and white. The first mature whorl has strong 
radial punctate striae, which are prominent on the first three mature whorls; thence 
the shell is almost smooth. 


Mitra tasmantis, h]). nov. 

• (Figure 3.) 

Shell small, bi-conical, grey to white. Protoconch rather peg-like, of a single naticoid 
whorl. Mature whorls five, increasing regularly, slightly rounded, body whorl large 
and inflated, about two-thirds total length of shell, sutures slightly impressed. Sculpture 
predominantly spiral, on the first adult whorl faint spiral striae, then on each whorl four 
regular, equally-spaced, rounded keels. On the body whorl, the keels are of two orders: 
just below the suture are three fine S})iral striae, thence the main keels alternate with 
single fine striae right to the base. Transverse sculpture is also ])resent, more prominent 
in the early whorls and obsolete on the base. It consists of fine transverse ridges, between 
the keels, but not overriding them, except on the secondary keels on the body whorl, 
which are raised into minute, rounded tubercles. Outer margin of aperture rounded, 
acuminate posteriorly, truncate anteriorly, columella with a thin band of callus, plaits 
three, large, solid, and very oblique. 

Dirnensioiis : Length, 10-5 inni., breadth, 4 mm. 

Localities, —50-70 fathoms, Twofold Bay (collected by Roy Bell, type); ()“9 fathoms, 
Sow and Pigs Reef. 

Remarks ,—In general form this species resembles M. tasmanica Ten.-Woods, but 
has very different sculj)ture, which separates it at once from all other Australian Mitraa. 

Mitra jerviiensis, sp. nov, 

(Figure 4.) 

Shell small, bi-conical, whitish, flecked with brown. Protoconch a single inflated 
naticoid whorl. Mature whorls six, increasing regularly, slightly rounded, sutures 
slightly impressed, body whorl large, about half the total length of shell, its greatest 
diameter below the suture, tapering anteriorly, t^culpture predominantly spiral, the 
earlier whorls nearly smooth, consisting of finely incised channels, about six to the 
penultimate whorl, the uppermost rather deeper than the others, making a distinct band 
just below the suture. The sculpture persists to the base, where, however, it is less 
prominent. Transverse sculpture present, but not prominent, consisting of fine growth 
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lines. Aperture narrow, outer margin rounded, bent in sharply anteriorly, inner margin 
nearly straight. Columella plaits four, prominent but thin, transverse. 

Dimensions, —Length, 11 mm., breadth, 4*2 ram., aperture, 5 mm. 

Localitie^f. —15 fathoms, Jervis Bay (type), also one immature specimen; 25 fathoms 
off Bateman's Bay; on beach, Jer^ds Bay (Miss G. Thornley). 

Remarks, —The regular bi-conical shape, four columella plaits, and distinctive 
sculpture, should ensure future recognition of this species. I know of no other Australian 
species with which it could be easily confused. 


Mitra cericosta, np. nov. 

(Figure U.) 

♦Shell small, elongate conical, greyish-whiter. Protoconch of two whorls, the first 
dome-shaped, the second oven, merging into the adult sliell. Mature whorls six, increasing 
regularly, with a narrow shelf at the sutures, body whorl nearly half the total length. 
Sculpture predominantly transverse, consisting of numerous straight rounded costae, 
about twenty-six on the penultimate whorl, about equal in width to the inter-costal 
spaces. The main costae terminate abruptly at the periphery, but continue in an 
attenuated form as thin lines right to the base. Spiral sculpture present, but only visible 
microscopically, when it appears as numerous fine lines, between and even overriding 
the costae, particularly in the earlier whorls. Aperture comparatively short and wide, 
outer margin curved, inner margin arcuate, columella plaits four, prominenfc, transverse. 

Dimensiom : Length, 15 mm., breadth, 5 mm., aperture, 6 mm. 

Localities, —30“35 fathoms off Crookhaven. 

Remarks. —This species is probably allied to a group of Tasmanian deep water 
Mitras, centring around M, pumilio May, all characterized by four columella plaits and 
prominent transverse sculpture. It diffe' ^ from all, however, by its more elongate form, 
and much more numerous costae. 


Mitra strange! AngAH. 

Hodley 902. 

May 787. 

This s]>Bcies was taken alive in 15 fathoms o7i a sandy bottom betwe n Port Jackson 
Heads. 

The protoconcli is of two whorls, the fir.st <lomo-shapod, comparatively large, the, 
secjond showing traces of incipient sculpture*. The third shows prominent fcul})ture 
finer, but similar to the adult shell. The animal is a very pale yellow, almost w^hito, 
with a long, narrow foot, truncate in front. The tentacles are widely spaced, short, with 
small, black eyes about l a f-way to the tip. The siphon as seen was short, but as with 
other species was extendable to a much greater length. 

Superficially at least, the animals of the Mitras present very few characters which 
can be used in their description. Hedley (1917, p. 711, PI. xliii, Figures 15,16) described 
the animal of M, rhodia. In all essentials his description is similar to the above, and 
applies very nearly to other local species. If the soft parts are to be used taxonomically 
differences will have to be sought in anatomical characters, particularly the radula. 

In the Tasmanian list, May figures a strongly cancellate species as strangei, and 
this is evidently something different, probably nodostaminea of Hedley. Angas’s 
desclription and figure are very good and show the spiral sculpture to consist of fine ridges 
which are predominant, but are crossed by very fine transverse lines. The type locality 
is “ dredged, hliddle Harbour", and our specimens from nearby match very well. 
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Mitra pacifica R^eve ; M. eximia Adams; M. tuberm Reeve; M. lUQubris Swainson; M. peregra Reeve; 

M. scutulata Lamarck. 

These six species, all collected at Woolgoolga on the North Coast, were kindly 
identified for me by Mrs. L. H. Woolacott from material in the Australian Museum. 
Only one, M. pacifm, is on Hedley’s Check List, and the other five are, therefore, new 
additions to the New South Wales fauna. Ail are tropical species, and are more typical 
of the Queensland fauna. They may be looked upon as the overlap of the two faunas, 
and as casual visitors brought down in a larval form or on driftwood by the strong 
warm Notonectian Current which sweeps down the coast. Other tropical species, too 
worn for identification, have also been seen from this locality, also from Angowrio, 
slightly more to the north. No doubt many more will be recorded in the future. 

It is as yet impossible to say to what extent those visitants have become permanently 
established in the area, what part they have in local ecology, and how far they may b(^ 
looked on as a definite element in the Neoperonian Faunal Province. It would seem 
desirable in compiling check lists that such tropical invaders should be retained in a 
separate list, for the present at least, until such time as their place in the natural economy 
is revealed. This applies not only to Mitras but to many species in other families of 
tropical shells. 
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SOME NEW AND UNUSUAL STONE IMPLEMENTS 
FROM AUSTRALIA AND NEW GUINEA. 

By Frederick D. McCarthy. 

Curator of Anthropology, Australian Museum. 

(Figures 1-'21.) 

Abrabinc Stones. 

MoreZZa-type. During 1949 Mr. Duncan Mackay of Hereward Station, Morelia, 
central Queensland, presented to the Museum a series of twelve complete and several 
imperfect specimens of a type of abrading stone not previously recorded in Australia. 
They were found in widely scattered places in the district, which is part of the Darling 
Downs, mostly near creeks and on claypans, but some were collected on hills some miles 
away from permanent water. One of the claypans yielded almost a dozen specimens. 
There is no evidence to suggest that they were produced by natural agencies, in fact, 
the polishing on tliem is obviously artificial. 

They are all flat-sided pieces of silicified wood, mostly rectangular in transverse 
section, but some are plano-convex, oval, lozenge and triangular in section. Silicified 
wood is abundant in the district. 

E.53229.1 (Figure 1) bears the greatest amount of use on its numerous polished 
surfaces, which are separated by sharp ridges. It is 10*2 X 2 x 1*8 cm., almost square 
in section, and the lower surface is flat with a deep groove in the middles; the o])posite 
surface is flat at one end on which there is a very shallow groove, there is a dee]> groove 
in the middle, and the other end is ridged. One lateral margin or side is flat at one end 
which bears a very shallow groove, there is a second shallow groove in the middle, then 
a hump, and a third shallow groove at the other end adjoining a nanow groovcHl facet 
on its margin; the 0 f)}) 0 site side has a bevelled surface along each margin, between 
which is a flat face at each end, and a sharp ridge (between the grooves) in th(‘ middle. 
All of these surfaces are highly polished, and they bear in all eight grooves from some 
just begun to two almost 4 mm. deep. The grooves from 1*6 to 2 cm. wide, and the 
deepest two are situated approximately in th(‘. middle of the lower and u})per surfaces 
but not directly opposite one another. 

E,53229.2'4 (Figures 2 3, 6) are three other well-used specimens of a similar type, 
9 X 2-5 X 2, 9*3 X 3*5 X 1-5, and 11*5 x 3*4 X 1*8 cm. The largest one has broad upper 
and lower surfaces on each of which is a deep groove; these grooves are op])osite one 
another, are closer to one end than the other, and are from 2 to 3 cm. wide. The grooves 
on both surfaces are formed by a narrow bevelled groove at each end and then a wider 
groove extending to the middle, there being t^^o opposite narrow }>airs and two opposite 
wide pairs of facets forming an encircling groove. The narrow pairs are separated by 
a narrow flat strip of unused cortex on each lateral n argin. The surface is rough and 
ridged and the polishing extends fro n the groove at one end and halfway to the other 
(jnd on one surface, and partly along the ridges on the other surface. One lateral margin 
is lightly polished from end to end, with the beginnings of a groove on each end, and the 
o])posite side has the beginnings of a groove at one end. The second specimen has six 
grooves, among which two depressions form the groove on one broad flat surface, and the 
beginnings of the groove on the opposite surface; one lateral margin has two narrow 
bevelled grooves 2-5 and 4 cm. long, separated by a median ridge, and the opposite side 
has narrow grooves also. The third specimen has five grooves, four of which form an 
encircling groove closer to one end than the other. On one broad flat surface the groove 
is 3 dm. wide and 4 mm. deep, but the opposite groove is not so deep, and adjoins an 
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even shallower groove. The two opposite grooves are separated by a median ridge on 
one lateral margin, and the ojjposite but much wider lateral margin lias a similar 
arrangement. A fourth specimen, similar to the last-mentioned one but smaller, being 
6 X 1*5 X 1*3 cm., has four shallow grooves asymmetrically distributed around the middle. 

There are four im])erfect well-used specimens, E.53330.1-4, each one broken across 
the middle of the groove, and one across one end also, which are from 5 to 5*6 cm. long. 
The fracture faces are not patinated. 

E.53229.5-12 and 53488.1 comprise eight complete and one broken sjieciniens on 
wdiich the use is not so pronounced. One, 8 x 2 X 1*7 cm., has two opposite slightly 
concave and polished surfaces, and a narrow bevel 2 mm. wide extending jiartly along 
one edge of each surface. Six others, from 7 to 11 cm. long, jiossess from one to five 
grooves, most of them as part of an encircling series. One of these, with five grooves, 
3 X 3*5 cm. in width and thickness, is the stoutest examjde in the whole series. One is 
a curved ])iece of material. 

On all of the above s])ecimcns the two ends are comparatively hat and ]>atiimted, 
and they bear no signs of any kind of use. 

The two remaining sjiecimens are similar to each other, are broken across the groove, 
and the fracture or cleavage surface, and the facets of the grooves, have since become 
patinatwl. E.53488.2 (Figure 4), is 5-5 X 2-5 X 2 cm., oval in transverse-section, and 
its suiface has a dull ’svater-rolled apjiearance. It has in all five faces tajiering towards 
one end which b#»ars one side of an encircling groove, niade up of four facets, broken 
through the middle. E.53330.5 (Figure 5) is highly ]>olished all over, 7 x 2*5 X 1’8 cm., 
and rectangular in transverse section. At one end of om^ of the broader surfaces is a 
wide bevelled groove, which slo])Cs u[)wards at each end, and adjoins two narrow grooves 
which end abruptly against the patinated end. E.53488.2 is patinated all over, including 
the surface of tlie grooves, l)ut on E.53330.5 the patination is worn through to the lilack 
surface underm^atli on the larg(‘. groove, and the two narrow grooves adjoining it are 
both fiatiiiated and ])olished. 

The Morel I a was apparently used as a polishing implement for sha])ing and 
fiiiishing-ofl* rounded wooden surfaces such as the shafts of clubs and otlier objects. 
Each of the well-worn specimens was no doubt used over a very Icng ])tuMud of tiint; for 
a groove to he worn to a depth of 4 mm. into the stone by the polishing of fine-textured 
surfaces. They were probably carried about by their owners. One, for example, 53299.1, 
has no less than eight grooves on its completely ])olished surfaces. In use the implement 
was a])parently held at one end and turned over when a narrower or shallower groove 
was required. 

Four complete and four broken specimens [jossess one thick and one thin lateral 
margin, the latter being a thin median ridge on some examjdcs. Thus their wedge or 
triangular section would be ideal for the fitting to them of a withe hafting of th(^ kind 
used on edge-ground axes. The withe would be lieiit aiound the thick lateral margin 
or back, fitted along the upper and lower surfaces, and tied tightly together at the thin 
margin. In view" of the fact that the ends show no signs of use, the only reason for 
hafting them would be for some unknown and non-practical function. Th(' groove is 
obviously a result of the way in which they were used for jiolishing jmrposes, and is a 
functional character. 

GihgulguL-typa .—The first examples of this hitherto unrecorded ty])e were forwarded 
by Mr. J. M. Clife in 1946, and others subsequently. One was found on top of a dam 
excavation and had apparently been buried, but the others are surface specimens, from 
his property, Giligulgul, on the Darling Downs. His brother found one at Nangram 
IjagooB, and Mr. A. (J. Davidson found one on his })roperty, (luluguba, next to (Uligulgul. 
The author found one at Jjako Conjola, on the south coast of New South Wales. They 
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are made from water-worn pebbles comprising a variety of highly siliceous and fine¬ 
grained sedimentary rocks among which are chert, jas})eroi(l, and shale, with the possible 
exception of one igneous rock. 

They form an heterogeneous series as follows : Two side-blow flakes 4*5 and 5 cm. 
long, with lojigitudinal polished faces, one of which is figured (Figure 12); thicker portion 
of a split-pebble 4 cm. long, roughly flaked round one end, with a longitudinal polished 
face (Figure 3); three pebbles (Figure 4), 5, 5, and 10 cm. long, with transverse polished 
faces from 2*3 to 3 cm. wide, the largest one (Figure 17) of vihich is a perfect example 
from Guluguba, and one 6 cm. long from J.ake Oonjola whose face is unpolished; a long 
igneous (?) pe.bble (Figure Ifi), 11-fi x fi*2 X 4 cm. with one transverse polished face on 
the cleavage surface and another smaller one 5-4 x 4 cm. long on the outer surface; a 
triangular sector (Figure 15) 3*4 cm. long, with two ])olished faces meeting in a sharj) 
edge (unused), the smallest specimen in the series, made of a banded stone: an irregular 
piece of chert, 5*7 cm. long, with two small polished faces meeting at. one end; an (dongate 
pebbl(3 (Figure 11), 9 cm. long from Nangram Lagoon, Queensland, with a flat face which 
is patinated but which bears no signs of polishing. 

In fashioning these implements the sjflit-pebble to(dmi(iue was employed, probably 
block-en-block in which the pebble was stood on an anvil-stone. In all specimens the 
(deavage surface is flat and sharp-edged, features which are accentuated by the fine¬ 
grained materials used and by their rubbing or polishing use. On s(5V(3ral the percussion 
fissures are apparent and the polishing occurs only on the ridges, but on the others no 
im])act spot, bulb, or fissures arc present. The polished surface is longitudinal on four, 
trans^'ers(‘. on fiv(3, and on two sides of one irregular piece longitudinal and transverse^ 
meaning with or across the layering or grain of the stone r(‘sp(*,ctively. This surface 
does not bear any striations from grinding so that it has been produccjd by contact with 
a fine-textured surface, as with the Morc?/n-type, and on all specimens it is so flat and 
well-defined that at first sighi it does not seem possible that the lujtives could have 
produced it. On most of the s})ecimens, too, the polished surface is lightly patinated. 
Mullers often bear a very smooth or polished grinding surface, but it is much larger in 
area than on the Gil'iguhiid-fype., the function of which inight have been the finishing-off 
of wooden weapons and other objects. 

A Stomk Figure from New South Wai.es. 

(Figure 7.) 

Mr. V. Ellis, of Mullaley, recently presented to the Museum a unique stone figure, 
the only one yet recorded in Australia. This figure represents a lizard, so far as one can 
judge, but of what type it is impossible to say, although a goanna is the most probable 
one. Th(» aborigines used natural stones to represent various animal totems and their 
eggs, but to my knowledge there is no other record of a stone sculpture on the continent. 
This example was ])loughed uf) in virgin land on a spur in the Kooringal portion of tlui 
Filliga scrub, on the edge of the black soil plains, 15 miles from Mullaley which is situated 
in a triangle between Ounnedah, Eoggabri and Goonabarabran on the northern tableland. 

The figure is made of an igneous rock, probably basalt, wt^athered t.o a light grey 
on the surface. The, stone occurs locally. It is 39-9 cm. long, and just more than 5 cm 
thick and wide. Two sides are flat and one convex, so that it is triangular in transverse 
section, although the tail is plano-convex. The head is defined by a deep encinding groove, 
1 cm. wide and 3 mm. deep, but is not shaped in any other way, nor arii the filatures 
indicated. The bod v iucreas(3s in thickness from the neck, on the convex surfaces, and the 
thickest portion of the body is one-third of the length from the head. Jt thim slojies 
downward to the tail, whicli terminates in a narrow convex and sharp edge. Theri*. an^ 
two narrow grooves on the body; one is a complete one which projects backwards in 
a semi-circular loop towards the tail on the convex and on one of the flat surfaces, and 
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the levels of the surface on each side, thus separating the ])ody portion from the tail. 
There are no other markings, and the only other shaping of the specimen would appear 
to have been that of the tail. It was evidently a conveniently sha})ed piece of stone 
requiring very little work to produce this figure. 

Cylindro-conical Stones and Saoo-strtpi»ers. 

The Australian Museum lias acquired in recent years four cylindro-conical stones 
from north-eastern New Soutli Wales and one from the Northern Territory which add 
considerably to the known distribution of these implements. 

E.52565 (Figure 8) is a unique type presented by Captain W. Murphy, which lie 
found on black soil plains, two miles from the Adelaide River and four miles east of 
Humpty Doo Station, in the Northern Territory. The only comment given by local natives 
to Captain Murpliy was that it was made a long time ago, but Mr. W. E. Harney was 
told by one of the old men from th(; area that he had s^mui such stones in use—they were 
buried until required for certain ceremonies during which they were nibluul on a girl 
reaching puberty to ensure her fertility. 

It is made of a coarse light-grey and light-buff coIoudmI quartzite, comparatively 
soft in texture. Around the jieriphery of each of four cleavage faces, the specimen being 
in three pieces, is a ring of brown patination from 3 to 4 mm. thick. It is a bi-conical 
implement, 31*5 cm. long and 8 cm. in diameter in the middle, weighing 7 lbs, 3 oz. It 
is neatly shaped by jiecking but bears no incised markings. Jt is asymmetrical, one 
half being slightly more convex than the other. On one end a thin sf)all has been knocked 
off, and the other end is rounded and unmarked. This is the oiily bi-conical implement 
of this typo recorded in Australia. 

E.53649 (Figure 9) is a straight cylindrical stone from Point Ploiner, on the far 
north coast of New South Wales, in the C. C. Towle collec'tion of stone implements in 
this Museum. It is made of a grey knotted schist, and the smooth surface is roughened 
by weathering on one side. The butt is an obli(|ue flat surface. A large flake is missing 
from one side of the conical head (as shown in Figure 9), and two series of flakes have 
been struck off the edge of the butt. It bears no incised markings, and is 26 cm. long, 
6 X 5*5 cm. in width and thickness across the butt. This is th{‘ only cylindro-conical stone 
knowii from the coast of New South Wah‘s and it was found on a surface shell-midden. 

The other three speciimms are distal ends only. E.r)2402 (Figure 10) was jucscnted 
by Mr. E. D. Coulter who found it on the top of a, limestone ridg(‘, 6 miles north-east 
of Attunga and IJ miles due east of the 20-Tnile ])eg on the, Tamworth-Manilla road, on 
‘'The Braes”, a station owned by Mr, Atkinson. With it were found edge-ground axes 
and a percussion stone. It is made of a local hardened gritstone, and was shaped by 
pecking. There are slight percussive abrasions on the rounded end. The cleavage 
face bears a brown iron-stained ])atination. It is oval in traiisverse-section, measuring 
6*5 X 5’6 cm., and the })iecc is 12*5 cm. long. E.50752 (Figure 20) was presented 
by Mr. A. N. Eather who found it in open pastoral and farming country at Bulga, on 
the southern side of the Hunter River Valley. It is made of coarse sandstone and its 
surface is stained and discoloured by (*xposurc. It is rectangular, with rounded corners, 
in transverse scH’tion measuring 7 X 5 cm. in width and thickness, and is only 8 cm. long. 
On the surface it bears about two dozen roughly parallel longitudinal rows of short straight 
incisions about 8 mm. long. The point is battered and several fragments were knocked 
off* during this usage. E.53698 (Figure 21) was ]U(^sented by Mr. C. H. McNaught who 
found it in plains country at Baradine, on the north(‘.rn tableland of New South Wales. 
It is made of sandstone, is 8 cm. long, the pointed end has b(*en battered to a flat 
a flat face 2 cm. in diameter and the other end is a battered convex surface 7x5 cm. 
in size. Its most recent functions, therefore, have been those of a hamnierstone and 
pestle. It is possible that the Bulga and Baradine s])ecimens reached these localities by 
trade from western New South Wales. 
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Throe New Guinea implements, two of which are illustrated (Figures 18-19), in 
our collection are of interest in connection with the occurrence of the cylindro-conical 
stone in Australia, but whether tlie similarity in form of the implements in these two 
regions has any significance is not known. These specimens are three sago-strippers 
used to break up the i)ith in sago logs. They are made of a mottled serpentine, and 
are all very wt)ll shaped, highly polished cylindro-conical implements, each possessing 
a well-cu])pe(l base and a battered distal end. The outer edge of the base on each one is 
striated and is worn inwards from use. E.28679 from ITweal, Aitape district, is 10-5 
long and 3*5 cm. in diamet(^r, and K.29897 from Murik, Aitape district, is 12 cm. long 
and 3*5 cm. in diameter, both being presented by Mr. R. F. Armstrong; E.33010 from 
Vanimo is 10*5 cm. long and 3*5 cm. in diameter, and was ])resented by Mr. G. A. V. 
Stanley witii a note stating that it had come from Netherlands New Guinea by trade. 
A similar implement, lacking the cup[)cd base, is recorded on far-away Rossel Island 
by Armstrong (1928. p. 30, })1. XTIB), but halted wooden sago-strippers of the same 
shape are used by many of the sago-working peoples of New Guinea. Collings (1949, 
pp. 18 and 21, Figures 2-3) has described several e.xamples collected on the Kelabit 
Plateau by T, Harrisson, Curator of the Sarawak Museum, from Ulu Lawas in the 
Munit country, in Borneo, and one from Netherlands’ New Guinea. 
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THE AUSTRALIAN FRESHWATER CRABS 
(POTAMONIDAE). 

By E. F. Riek. 

Coinmouwealth Soientiflt! and Induatrial Koaearch Organization — Diviaion ol liutoinoh>gy, Canberrv, A.C/I’. 

(Figures 1-7.) 

Freshwater crabs of this family are common in the inland and northern portions 
of Australia, but are unknown from the south-east and south-west coastal areas. Most 
of the recorded species were described from specimens collected in Cape York. Only 
one species, Paratelphusa leichardti (Miers), is widespread in inland areas. It causes 
some damage to bore-drains as the burrows of the specimens increase seepage from the 
drains and so cut down the flow. 

Family POTAMONIDAE. 

The family is generally subdivided on the structure of the mandibular palp, though 
some authors recognize more than two subfamilies. 

1 . 'renidnnl semiieiit, of the inaiKUbulHr palp deeply (‘left lnt« two lobes, oik; dorsal and one 

V(;ntial.subfamily (iKcARciNUciNAE 

Terminal H(*gineiit of the iriandibular palp in)t d<‘eply ch'ft into two lobes.subfamily Potamoninae 

Subfamily POTAMONINAE. 

There is no authentic record of a sfiecies of this subfamily from the Australian 
mainland although the gtmeric name GvoivJphma was aj)})lied to some Australian species 
by one early author. 

Subfamily GE(^ARC1NUC1NAE. 

Mandibular palp divided into two lobes, a dorfjal and a ventral. The dorsal lobe 
is falciform and lies behind the incisor juocess of the mandible; the ventral lobe, which 
is a broad oval plate, more or less covers the exposed surface of the incisor process. A^cry 
commonly the abdomen of the adult male is broad at the base and suddenly narrowed 
at the fifth and sixth segmtuits, but whether this is so or not, the length of the sixth 
segment is hardly ever less than (often exceeds) its minimum breadth, and the seventh 
segment (telson) is elongate triangular or tongue-shaped, not broadly triangular. 


Key to Ueiiera Jind SubK(*uera of th(' Subfamily Uki aiu iM'i inak. 

I l'’r()nt ill adult Icwh tliaii one and out*-half tiiiu's as wide aj. (wbit . 2 

Front in a<lult usually inm-b wider than, never I(‘k.s than one «nd two-thirds as wide as orbit .2 

2. l.ower, outer corner of orbit ])rodue(‘d into a sort of mittei. (Jmirrinurtis (India) 

Orbits normal . ('fflimfrotelphusa (India and New Ouinea) 

:i. I pj»er bord(!r ot merns of chcliix’ds with a siibterminal spine . + 

- I'lijier border without HubterminnI spine . o 

4. Post-orbital crests prominent. Submenus l^aratelphtisa* (Asia, Africa, Malaya) 

— Cost-orbital crt'sts faint or olisoletc . . . Peritelphma (Mnhiya.) 

.^>. l^^st-o^bitHl crests prominent . (> 

I’ost-orbital crests low, indistinet . .8 


0, Epigastric and post-orluta) portions of crest either eoiitiuiioiis or almost iii line . liarntelphnm* (Asia, Malaya) 

Kpigastrie portion in advance of and slightly o>er]a|ij>ing pos(-ori»ltal (lortion of crest . 7 

7. Exo])odite of external maxillipeds strongly fiagellate . Ozivielphvsa* (Asia) 

Flagellum of cxopodite of external inaxilliptHls vestigial (»r al»sent .. I*hricatelj)hma* (Asia) 

8. ICxojKxilte of external maxillipeds llagellate . hioMphunn* (Asia, Mfflaya, Austrulia) 

- Kxopoditc of external maxilliiieds lum-flagellate . (flohUHphusa* (Asia) 


SubgeiH'ra ot Purait'lphttsa. 
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Ki>fnn‘.s j 

J. Paratelphufta {Liotelpfmmi) leichunlti, Luv^ii Hill ('reck, NortluTii 'r»'rrit4>ry. 2 ParaMphitm (LioMpfmsu) 
Ifichardti, IiOngrca<*h, QiieeiiHluntl. :i. Pamtelphum {Liotelphimt) plum, 4. l‘urutflphUHa {hUMphu^a) planifravH. 
(a) Male t‘e]>halothorax. (h) TMalc nIalotiMMi. (r) Fnnit^il view. {tl) .Invcnilu cei>huloth()nix. Ap|>r()xinmt>cl\ 

\ II (liaiiH'trrs. 


(j<’i]u.s Paratelphusa Miiiu' E(Jwards iKr)3. 

Ill this geiuis it is uiuisiuil for the abdomen of tlie a<luit male to be regularly 
triangular; it is far more usual for its distal half to be narrowed, the narrowing beginning 
suddenly at the fifth or sixth segment. Whether this coiitrsction is marked or not, the 
sixth segment is never broad, its length almost always being equal to and not unseldom 
exceeding its distal breadth; and the telson is never broadly triangular but is broadly 
semi-elliptical or tongue-shaped, or at h?ast, elongate. The mandibular palp is of a 
peculiar jiattern, the first two joints are not se])arately distinguishable, they certainly 
have no movement independent of one another, and the terminal joint is divided, from 
the base, into two lobes, one dorsal and the other ventral. 


SiibgtMiuK Liotelphu$a. 

This subgeiius is not sharjdy defined and it grades into Phrivotvlphxisa, although 
the extremes are ^ery distinct. 
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Antero-lato.ral borders of the carapace not fepinose: epigastric and post-orbital 
crests obscure; lateral o])ibranchial spine small or minute; the exopodite of the external 
maxillipeds usually with a long, strong, plumose flagellum; the cervical groove distinctly 
cut only where it defines the mesogastric area posteriorly; species usually small. There 
are five Australian species of the subgenus. 

Paratelphusa (Liotelphusa) laichardti (Miers), 1884. 

(Figures 1-2.) 

Telphusa leiohmdti Miers, 1884, Zool. Alert., 236. 

Telphusa transversa Spencer, 1896, Horn Exped., II. Zool., 245. 

Geotelphma leichardti McCulloch, 1917, Rec. Aust. Mus., xi, 232. 

ParateVplmm travsversa Hale, 1927, Flora Fauna S. Austr., Ciustacea, i, 154. 

Diagnosis. —Lateral margins of the front divergent backwards; fronto-orbital 
breadth less than the length of the cejdialothorax; penultimate leg much less than twice 
as long as the cephalothorax; post-frontal elevations obsolete or absent, branchial 
regions almost or quite smooth anteriorly. 

Description, —A full description of this species is given by McCulloch (1917). 

Type Locality.~~ South-west Queensland. 

Distribution. —Jnland and northern Australia including localities in South Australia, 
New South Wales, western Queensland (as far north and east as Hughenden and Charters 
Towers), Northern Territory (Darwin and Lawn Hill Creek) and Western Australia 
(King Sound). 

This s])ecies can be sejmrated into two well-defined forms : tlie typical form occurring 
in the soutliern part of the range, th(‘ inland streams of western Queensland and reaching 
towards tln^ coast at Charters Towers; and the northern form occurring at Lawn Hill 
Ch'eek and Darwin, Northern Territory, and at King Sound, Western Australia. Both 
the forms are figured. This common, wide-ranged species is not known from Cape York. 
The sp(^ci<^s is most closely allied to transrersa (von Martens), which replaces it in Gape 
York. 

Paratelphusa (Liotelphusa) plana (McQulloch), 1917. 

(Figure .‘{.) 

Geotelphusa leichardti var. phna McCulloch, 1917, Rec. Aust. Mus,, xi, 236. 

Description of Adidt. —Carapace broadly oval, deep, length about three-quarters of 
the greatest breadth, depth less than half the length; upper surface relatively smooth, 
(except for fine, oblique striae on the dorsal suHat^e near the lateral borders of the 
(q)ibranchial region. The striae are much more noticeable in juvenile specimens. 
Cervical groove rather strongly iinpiessed for this subgenus, more prominent in the 
posterior m(‘,sogastric area and tlnue quite deep, running towards the lateral opibranchial 
tooth, quite; deef)ly imjuessed for the middle third of this portion; regions of the carapace 
thus fairly well defined; anterior border of the mesogastric area, however, not well 
defined (;xc(‘f)t at the groove sejwating the epigastric crests; opibranchial region little, 
if at all, swollen; front about one-quarter of the greatest breadth of the carapace, 
slightly defltixod, smooth-edged and with the free edge almost straight; outer orbital 
angle sub-acnito, not separated from the lower border of the orbit by a gap; antero-lateral 
border of the cara})ace well defined, strongly convexed; epigastric and post-orbital 
crests ill-defined, epigastric crest regiom separated medianly by a very faint groove; 
abdomen of male tapering rather abruptly to the fifth and sixth segments; sixth segment 
with straight sides, almost as long as wide at its distal end; telson not quite as long 
as its proximal width, apex rounded; external maxillipeds with the exopodite longer 
than the ischium and bearing a strong, plumose flagellum; ischium longitudinally 
grooved, merus quadrangular and broader than long. Length of holotype, 23 mm., 
breadth, 30*5 mm. 
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Types ,—^Holotype male, allotype female and paratype (No. P.4110-P.4112) in the 
Australian Museum Collection. 

Type Locality .—Eureka Creek, Walsh River, Cape York. 

Distribution ,—Walsh River and Cooktown, north Queensland. 

In the holotype the oblique striae on the dorsal surface near the lateral borders of 
the epibranchial region are faint but still distinguishable. They are more prominent 
in the specimens examined from Cooktown. The species is distinguishable from 
leichardti on the form of the carapace and in the development of the oblique striae on the 
dorsal surface near the lateral borders of the epibranchial regions in plana which are 
absent in leichardti. The male abdomen also is different in the two species. 


Paratelphusa (Liotelphusa) planifrons (Biirgor), J8fM. 

(Figure 4.) 

Tdpkusa planifrons Burger, 1894, Zool. Jahrb. Syst., viii, (». 

Diagnosis .—Lateral margins of front parallel; fronto*orbital breadth equal to tli(< 
length of the cephalothorax; breadth only slightly greater than the length. 

Length of cephalothorax, 17 mm., breadth, 23 mm. 

Distribution .—Cape York; Walsh River, north Queensland (10 May, 1925, W. I). 
Campbell); Mutchilba, Chillagoe Line, north Queensland (W. IJ. Campbell). 

Only three very juvenile specimens (width, 15 mm.) referred to this species have 
been examined. However, the species can be distinguished readily from plana and 
the other species on its shape. In planifrons the lateral margins tend to be parallel so 
that the carapace has a squarish appearance, the width being only slightly greater than 
the length. 


Paratelphusa (Liotelphusa) transversa (von Martens), 1860. 

(Figure 5.) 

Tdphusa transversa von Martens, 1869, Monats. Ak. wiss. Berlin, 609; Biirger, 
1894, Zool. Jahrb. Syst., viii, 4. 

Telphusa crassa Milne Edwards, 1869, Nouv. Arch. Mus. Paris, v, 177. 

Diagnosis .—Carapace strongly convex from in front behind; upper surface smooth; 
epibranchial spine very reduced so that the antero-lateral borders appear almost entire; 
post-frontal crests absent. 

A single male specimen from Mapoou, Batavia River (Australian Museum Collection, 
No. G.4219) is referred to this species. The proportions of the carapace do not correspond 
exactly with those given for the typo specimen, but then this specimen is smaller. 

Description of Specimen (1.4219.—Carapace oval, almost circular in outline, deep, 
its length about three-fourths of its greatest breadth, depth greater than half its length; 
upper surface relatively smooth, without striae on the dorso-lateral portions of the 
epibranchial region; cervical groove deeply impressed only in the posterior mesogastric 
area, running towards the lateral epibranchial tooth, prominent only over the middle 
third of this portion; anterior border of the mesogastric area not well-defined except 
at the groove separating the epigastric crests; front about one-quarter the greatest 
breadth of the carapace, strongly deflexed, smooth-edged, with the fret^ <‘dge strongly 
emarginate in the middle; antero-lateral borders of the carapace well-dtdined, tending 
towards being parallel; epigastric and post-orbital crests, though ill-defined, forming a 
continuous line; abdomen of male tapering rather abruptly to the fifth and sixth 
segments; sixth segment with almost straight sides, as long as wide at its distal end; 
telson as long as its proximal width, apex rounded. 
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Figures ;V7. 

r». Parat4>Jphus(i {lAotelphuna) Irnmversa. C. Paratelphusa (Liutelphum) vukniuUi, sp. nov. 7. ParatpJphftitn 

(barytelphum) afigustifrom. * 

(«) Male cephalotUorax. (b) Male abdomen. (e) Frontal view. Ap]>ro\linately \ U illnmeters. 

Breadth of carapace, 26 mm., length, 21 mm. 

Type Locality .—Capo York, north Queensland. 

Diatribution .—Cape York; Mapoon, Batavia River, (/a])e York (August, 1903, 
C. Hedley). 

The species is much deeper than plana and the up}>cr siu'face. much mort^ strongly 
arched. The much more strongly arched surface and strongly deflexed front, as well 
as slight differences in the shape of the male abdomen differtujtiate this specM^s from 
leiehardti. 


Paratelphusa (Liotelphusa) valentula, sp. nov. 

(Figure 0,) 

Description of vld?///.— Carapace squarish, length more than thrt^c-quarters of the 
greatest breadth, depth less than half the length; dorsal surface smooth or with very 
line striae on thtt epibranchial regions; cervical groove deeply impressed only where it 
borders the posterior mesogastric area, running towards the lateral epibrancliial t-ooth, 
clearly defined only in the middle thinl of this portion; epibranchial re^ns greatly 
swollen; front about one-quarter the greatest breadth of the carapace, slightly deflexed, 
smooth-edged, with the free edge slightly excavated; outer orbital angle sub-acute, not 
separated from the lower border of the orbit by a gap; epigastric and post-orbital crests 
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ill-defined; epibranchial spine prominent; abdomen of male tapering rather abruptly 
to the fifth and sixth segments; sixth segment with almost straight sides, slightly longer 
than the width at the distal end; fifth segment approaching in length its minimum 
breadth so that the abdomen is markedly constricted at the fifth segment; telson slightly 
longer than its proximal width, apex rounded. 

Length of holotype male, 27 mm., breadth, 34 mm. 

Types. —Holotype male (No. P.11982), allotype female (No. P.11983), and paratypes 
in the Australian Museum Collection. 

Type Locality. —Coen, north Queensland. 

Distribution. —Coen (Jan., 1943, Wassell); Coen River at Coen (June, 1949, 
R. Mackay). 

This species is quite distinct from any of the other Cape York species. It is 
characterize by the swollen epibranchial regions. The male abdomen also is most 
distinctive. 


GenuH Paratalphusa. 

Subgcnus Barytelphusa Alcock. 

No spine on the upper border of the merus of the chellipeds, antero-lateral border 
of the carapace crenulatci or not, but never bearing a series of large teeth or spines; 
epigastric crests either united with the post-orbital crests to form one unbroken ridge 
on either side of the post-frontal mesogastric groove, or, if the epigastric crests are 
separated from the post-orbital crests, the break between them is Vague and sometimes 
very indistinct and both crests form one common curve: exopodite of the external 
maxillipeds with a long, strong, plumose flagellum; cervical groove usually very broadly 
and dee])ly impressed in all its course, usually running to, or towards, the. Literal 
epibrancliial spine. The species are generally large and dark-brown in colour. 

Paratelphusa (Barytelphusa) atipustifrons (Milne Kdwards), 18(18. 

(Figuiv 7.) 

Telphusa angustifrons Milne Edwards, 1868, Bull. Soc. ent. Fr.; Milne Edwards 
1869, Nouv. Arch. Mus. Paris, v, 171. 

Geotelphusa angustifrons McCulloch, 1917, Rec. Aust. Mus., xi, 232. 

Paratelphusa (Liotelphusa) podenzanae Colosi, 1919, Boll. Boc. Ent. Ital., 1, 54. 

Diagtiosis .—Lateral margins of the front divergent backwards, fronto-orbital 
breadth less than the length of the carapace; pronounced post-frontal elevations 
extending between the epibranchial teeth; branchial regions markedly rugose, both 
anteriorly and posteriorly. 

Descriptiofi of Adult .—Carapace slightly arched, the three main divisions distinct, 
length about four-fifths the greatest breadth, the depth more than half the length; 
lateral half of each epibranchial region traversed by a number of fine oblique ridges 
becoming somewhat effaced in very large specimens; cervical groove distinct except 
for the region behind the post-orbital crests, the groove running to the lateral epibranchial 
tooth; mesogastric furrow deep; front one-quarter the greatest breadth of the carapace, 
little deflexed, margin entire, with sides convergent forward; external orbital tooth 
subacute, meeting the lower border of the orbit without a notch; antero-lateral margin 
of the carapace well-defined, very obscurely crenulate; epibranchial tooth small and 
blunt; epigastric crests broad, blunt, almost parallel to the front, outer ends incom})letely 
separated from the post-orbital crests by a very vague break; post-orbital crests rounded, 
most clearly defined over their outer halves, running slightly backwards and then with 
a distinct forward band from the region of the cervical suture to join the lateral margin 
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at the epibranchial tooth; male abdomen broad based, distally strongly contracted with 
broadly rounded apex, contraction of the sixth segment pronounced, segment just as long 
as broad at its distal end; telson broadly rounded, as long as broad promixally. 

Length of normal carapace, 23 mm., breadth, 28 mm. 

DistrilnUion. —Cape York (type locality); Paira, near Somerset, Cape York (Hedley 
and McCulloch). 

The t 3 rpc locality of j)odemana>e Colosi is also Capo York. 

The species can be distinguished from all other recorded Australian species by the 
relatively strong development of the epigastric and post-orbital crests. The species 
differs from typical members of the subgenus in the relatively poor development of the 
cervical groove, the lateral portions of which are broken in the middle, The condition 
found in this species is very similar to that which occurs in the subgenus Ozioielphusa 
but the epigastric and post-orbital crests, though not as prominent as in most species 
of the subgenus Barytelphusa, arc definitely in line. Colosi, after stating that this species 
would fall ill the subgenus Barytelphxim, as defined by Alcock, placed it in Liotelphusa 
without any further explanation. 
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THE AUSTRALIAN FRESHWATER PRAWNS OF THE 
FAMILY PALAEMONIDAE 

By E. F. Rusk. 

Oaminuuwcalth bclcutltlc uud luduutriul Kuiiearoh Oj^anlcaiion — Hiviniou of Entomology, Canberra, A.O.T. 

(Figures 1~11.) 

The freshwater species of this family are found in the permanent waters of creeks 
and rivers and to a less extent of dams and waterholes. In the small standing water 
one is more likely to find prawns of the family Atyidae. The species appear to have 
a peculiar distribution in Australia. The dominant genus Macrobrachium occurs 
throughout northern Australia and inland Australia south into South Australia where 
there is at least one coastal species. It is apparently absent from south*west Western 
Australia but a species of Palaemonetes is recorded from there. Species are not known 
over most of Victoria, and on the east coast of Australia records are confined to 
Queensland. Intensive collecting around Sydney has failed to yield any freshwater 
species. 

Family PALAEMONIDAE. 

Caridea in which the first two pairs of legs are chelate, but dissimilar. The wrist 
of the second pair of legs is not divided and the rostrum is not hinged, but rigid. 

Subfamily PALAEMONINAE. 

A i>leurobranch is present at the base of the third maxilliped; posterior margin 
of the telson with two pairs of spines and two or more plumose setae. 

Only two genera of this subfamily are represented in the Australian freshwater 
fauna. The genus Palaemonetes is recorded with a single species from the south-west 
region of Western Australia. The genus Macrobrachium is widespread over the eastern 
half of the continent but is unknown in the coastal zone south from the Queensland 
border and over most of Victoria. 

(feiniB Macrobrachium Bate, 

Uenotypt*, Mmrobrarhium mmricanum Bate, 1868. 

Antennal and hepatic spines present; supraorbital and branchiostegal spines 
absent; mandible distinctly cleft, normally with a large three-segmented palp; dactylus 
of last three pairs of legs simple. 

The species normally occur in freshwater but some may also be found in brackish 
and even salt water. Some Australian species seem to be entirely marine or really 
estuarine, for example, novae-hollandiae and damiCy as an extensive search has failed to 
disclose any specimens in fresh water. 

This genus has generally been considered as Palaemon while most species of Leander 
are now placed in Palaemon. Leander and Palaemov are typically marine though some 
species of Palaenmi do occur in fresh water. 

Macrobrachium novae-hollandiae (de Man), 1UU8. 

Palaemon (Eujjalaemon) novae-hollandiae de Man, 1908, Ann. Mag. Nat. Hist., (8), 
1, 370. 

Palmmmi ornatus Haswell, 1882, Catalogue Austr. Crustacea, 196. 

Mdcrobrachium novae-hollandiae Holthuis, 1950, Siboga Exped. 39, Decapoda 10, 
155. 
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Flguren 1-11. ^ 

1. Macrobruchiutn tolmerum, np. nov. 2. M. lar (Fabriclus). 3. M. adsciium adttcUum, sp. iiov. 

4. M. glyptieum, bjk nov. 5. M. atactum atadum^ sp. nov. 0. M. atadum igchnmorphum, sp. nov. 7. 3f. aUtdum 
mhrinvm,sp.x\o\. S. M.audralienseeuphatim.sp.Txoy. 9. M.audmliin9€cridatum,sp.p()\. 10. M.mtdralimttf 
audrdlietise, Holthuls. 11. M. audralitnae crasnim, »p. nov. 

((r) (JophaJothorax. {b) Second peiiopod of male. Setae of linRera omltt«d from Figures 4, 0 and 11. Natural sire. 
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RECOBDS OF THF AUHTBALIAN MUSEUM. 


This species, though common in the estuaries from Sydney to Brisbane, has never 
been collected in fresh water; in fact, no prawns of the subfamily Palaemoninae are known 
from the fresh waters of the Sydney district. There is some variation in the proportions 
of the chelae which, however, are always extremely long and on this character alone 
(5asily distinguishable from danae which has a similar distribution. 


Macrobrachium danae (Heller), isen. 

Palaerno7i Danae Heller, 1865, Reise Novara Zool. 2, 120. 

Palaemon danae de Man, 1908, Ann. Mag. Nat. Hist. 8, 1, 363. 

Macrobrachium australe Holthuis, 1950 (in part), Siboga Bxi)ed. 39, Dccapoda 10,124. 

Holthuis considers danae (Heller) a synonym of the freshwat(ir species australe 
(Guerin Meneville). The species danae is restricted almost entirely to salt water tlumgh 
it may enter small freshwater springs and swamps at the shore-line. Ovigerous females 
are normally collected in salt water. Adult males have the second })erio])()ds equal and 
have a shorter carpus than in australe. The teeth on the cutting edges of tlui fingers 
also differ. There are a number of small teeth proximally but the, distal tooth is the 
largest in danae. 


Koy t,o the AustrHliaii I'reslnvater Species of Macrobrachium. 


1. Merus distinctiy shorter than earinis . 2 

— Merits almost or quite equal to carpus . 5 

— Merus slightly greater than carpus . 

2 . Large species; telson with ai)ex long, acuminate, lateral spines not reaching the apex «)f the telson ... roHnil>crgi (dc Man) 

— Small species; telson with apex short, acuminate, the Inner of the lat,eral spines extending well beyond the apex of 

the telson . tobnerum, sp. iiov. 

:J. Telstm with ai)ex rounded, lateral s])inps short; large spwies. (Secomi pcrioi)ods strongly tuberculatc. palm not 
swollen) . lar (Fabricius) 

— Telson with apex short, aenminate, inner of lateral spines extending beyond apex of telson ; small si)Pcies . 4 


4. Second perloiiods smooth; rostrum above only slightly convex, flugcrs appearing smooth; lingers us long as ])alm 

Palm greatly swollen . ailstitum adscituw, sp. nov. 

Palm not swollen . ai/ncitum subsp. 

- Sectmd periojKjds tubereulate, all segments inflated; rostrum short, convex above, fingers appearing smooth, fingers 
shorter than palm, carjuis only tliree times as long as wide and much shorter than palm ... ffUfpficum, sp. nov. 


5. Fingers of second perioixxls npi)eariiig bare or with only sliort hairs; seennd periopods long and thin, not obviously 
tubereulate . 0 

— Fingers of second periojwds clothed with long, dense hairs; second periopods rather stout, obviously, though finely 
tubereulate . 7 


0. Jlostrum with the upper margin slightly convex, apex not upturned; carpus as long as i)alni; fingers not quite as 
long us palm; carpus five to six times as long as wide . aiartum atactum, r]». nov. 


ilostrum long, with the upper margin almost straight, ujiex slightly upturned; carpus geuerally longer than palm; 

fingers longer than palm; palm slightly sM'olleii; carpus seven times as long as wide . 

atartam ischnomorphum, nov. 


— Jtostrum long, upper margin slightly convex, hihjx slightly upturned; cairpus almost as long as i)alm; fingers almost 
as long as palm; carpus about six times as long as wide . ntnctutn Hohrimim, nov 


7. Kostrum above strongly convex; carpus shorter than paUni; carjaiis four to four and one-half times as long ais wide ... 

anstraliense eupharam, nov. 

— Kostrum above convex, apex not upturned; carpus shorter than pailm; earjnis four to four aiud one-half times as long 

. as wide; periojxxls very stout, palm slightly swollen . auntraliense eristatum, nov. 

— Kostrutn above only slightly onovex, apex slightly upturned; oar]>us as long as palm; cnri>us five to six times as long 

as wide ... auatraUenae aa»tralicmc Holthuis 

— Kostrum above convex at base, concave at ajwx, apex distinctly uiiturned; carpus about ec|ijiil to palm; carpu.s five 

times as long as wMo; fingers almost as long as palm . australiente crassum, nov 
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Maorobraohium roienbergi (de Man), 1870. 

(Figuroft 6 and 12.) 

Palaemon carcinm auctt. (non Linnaeus, 1758). 

Palaemon Rosenbergii de Man, 1879, Notes Leyden Mus. 1, 167. 

Palaemon (Eupalaemon) carcinus rosenbergi Roux, 1933, Rev. Suisse Zool. 40, 344. 
Macrobrachium rosenbergii Holthuis, 1950, Siboga Exped. 39, Decapoda 10, 111. 

Roux records the species from the Katherine River, north Australia. 


Description of Adult Male (Australian Material). —Telson with apex long, acuminate, 
the lateral spines not reaching the apex of the telson; rostrum rather long and thin, 
with a sharply pointed apex, extending as far as or slightly beyond the antennal scale, 
more or less straight' but with apex slightly upturned, lateral carina showing a more 
decided dorsal curvature; rostrum dorsally bearing eleven to thirteen teeth, the first 
thre(5 lying behind the orbit, the lower margin with eight spines, dorsal margin convex 
over the l)asal half, concave over the apical part, lower margin more or less straight 
for most of its length ; secjond periopods very long and stout, coarsely but rather sparingly 
tuberculate, the tubercles lying in more or less regular lines; carpus considerably longer 
than the merus but not nearly half as long again; carpus about equal to the palm; 
fingers shorter than the palm, in some cases only about one-half as long as the palm; 
teeth of the proximal half of the cutting edges of the fingers quite small; dactylus 
densely clothed in short setae. 


Australian -Queensland : Coen; Norman River. 



12 . 

Maerohrnchhim roaenhergi ((Ip Man), .F, K. KinRliorn, tlol. 


This subspecies of large prawns can be distin^ished from Macrobrachium lar described 
below from the Roper River by the structure of the telson, the tuberculation of the second 
periopods and the shape of the rostrum. I have reproduced a figure of this species prepared 
from specimen No. 4371 by J. R. Kinghorn. The rostrum generally has a slightly more 
upturned apex than represented. 
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BBCORDS or THE AUSTHALIAN MXJSEUM. 


Maorobrachium tolmarum, sp. nov. 

(Figure 1.) 

Descrijition of AduU Male, —Telson with the apex short, acuminate, the inner of the 
lateral spines extending well beyond the apex of the telson; rostrum long, rather stout 
but with a sharply pointed apex, more or less straight but with a gentle upturning of 
the apex, deep in lateral view, particularly at the middle, the lateral carina showing a 
decided upward curvature; rostrum dorsally bearing eight to eleven teeth, usually ten, 
the first one to three teeth lying behind the orbit; three to four spines on the lower margin, 
dorsal margin definitely convex over at least the basal half, generally only slightly so, 
lower margin quite strongly convex; second periopods rather short and stout, rather 
finely, abundantly tuberculate; merus distinctly shorter than the carpus but at least 
thiee-quarters of it; carpus about as long as palm, fingers much shorter than palm, 
generally only half as long as palm; teeth of the proximal half of the cutting edges of 
the fingers quite small; carpus very narrowed at base, expanded at apex; fingers clothed 
with only short hairs; eggs very small and numerous, their length only 0*6 mm. 

Length of adult male, 80 mm., length of adult female, 65 mm. 

Types, —^Holotype male (No. P.11988), allotype female (No. P.11989) and pa-ratypes 
in the Australian Museum Collection. 

Type Locality, —Black River, Macrossan, Queensland (October, 1943, E. E. Riek). 

VistribtUio'i} . -The species is known only from the type locality. 

This species can be distinguished readily from the other small freshwater species on 
the size of the eggs and on the structure of the second periopods. On the size of the 
eggs one would be of the opinion that this was an estuarine species of the genus, but 
the specimens described above arc from a ])urely freshwater habitat at least five* miles 
above the tidal zone. 


Maorobrachium lar (Fabridus), 3798. 

(Figure 2.) 

Palaemon lar Fabricius, 1798, Suppl. Ent, Syst,, 402. 

Palmmon ormtus Oliver, 1811, Enc. meth. Hist. nat. 8, GOO. 

Macrobrachium lar Holthuis, 1950, Siboga Exped. 39, Decapoda 10, 176. 

This is a widely distributed species. The Australian s])ecimons have a longer, more 
curved rostrum than is typical. 

Description of AduU Male,- -Telson with apex rounded, lateral spines short; rostrum 
rather short and stout, with a decided S-shaped curvature, the apex upturned, lateral 
carina not as strongly curved as the rostrum itself, rostrum dorsally with eight spines, 
the first two lying behind the orbit, lower margin with three spines, dorsal margin 
strongly convex over the basal half, apical portion concave, lower margin strongly convex: 
second periopods long and stout, coarsely, abundantly tuberculate but with the 
tubercles rather fine; merus definitely and considerably longer than the carpus, in some 
specimens about one-quarter as long again; palm much longer than either carpus or 
merus, almost as long as the two together; fingers much shorter than the palm, generally 
less than half its length; teeth of the cutting edges of the propodus and dactylus 
extremely large, propodus with tooth towards its base but dactylus with a still larger 
tooth about its middle, in addition, rudiments of two much smaller teeth more basad 
in some specimens; fingers devoid of obvious setae but external surface of dactylus 
densely clothed in short, stout spines. 

The only definite Australian locality is the Roper River, north Australia. The 
type of ornaius was most probably collected somewhere on the north-west coast of 
Australia. The species can be distinguished from rosenbergi, which occurs on the eastern 
side of the Gulf and in Cape York, on the structure of the second periopods and on the 
shape of the rostrum. 
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Macrobrachium adscitum adscitum, sp. nov. 

(PiRure 3.) 

Description of Adult Male ,—Telson with apex short, acuminate, the inner of the lateral 
spines extending beyond the apex of the telson; rostrum short, deep in lateral view, with 
the apex directed forwards and in a few specimens slightly upturned at apex, upper surface 
slightly convex, lateral carina with only a very slight dip in the middle, lower margin 
convex, rostral teeth prominent, dorsally with from eight to eleven, but typically eight 
or nine, lower margin almost invariably with three teeth, rarely four; second periopods 
long and thin, except for the greatly swollen palm, appearing smooth but very finelj^ 
tuberculate; merus slightly greater than carpus; fingers with only short, though 
sometimes dense hairs; carpus almost equal to palm; fingers as long as or slightly 
longer than palm. 

Length of adult male, 75 mm., length of adult female, 45 min. 

Types .—Holotype male, allotype female and paratypes (No. P.3095) in the 
Australian Museum Collection. 

Type Locality .—Accommodation Creek, near Ballandean, Queensland. 

Bistrihutmi. —Queensland: Accommodation Creek; Oakey. 

This species is characterized by the very swollen palm to the otht^rwise very long apd 
thin second periopods. In some respects it approaches aiachm ischvomorphm but 
differs noticeably in the relative length of the carpus. 

. Macrobrachium adscitum, subsp. 

There is a very distinct subspecies from Angus River, Strathalbyn, south of Adelaide, 
South Australia, which differs mainly in the unswollen palm of the second periopods. 
Tt has the distinctive very long merus of adscitum adscitum. As the material examined 
was not sufficiently well ])reserved the sub8]iecies has not ])een described. 


Macrobrachium glypticum, sp. n(»v. 

(Figure 4.) 

Description of Adult Male .—Telson with the apex very short, only slightly acuminate, 
the inner of the lateral spines extending well beyond the apex of the telson; rostrum 
rather short, pointed, extending straight out, apex not upturned, both upper and lower 
margins convex, upper only slightly so, not very deep in lateral view, with the lateral 
carina straight; dorsally the rostrum bears eleven or twelve, occasionally more, small, 
close, teeth, the first three or four lying behind the orbit, lower margin with three, more 
rarely four or two teeth; second periopods massive, obviously, though finely, tuberculat<i, 
tubercles larger on carpus and merus; fiiigers'appearing bare, with only very short hairs; 
all segments of second periopods stout, merus distinctly longer than carpus, carpus much 
shorter than palm, which is a little longer than merus, fingers somewliat shorter than 
palm, carpus only three|times as long as wide at apex, base only half width at aj^ex: 
teeth on|cutting edges of fingers very small. 

Length of adult male, 48 mm., length of adult female, 42 nun. 

Types .—Holotype male (No. P.11992), allotype female (No. P.11993) and three 
parat3rp6S in the Australian Museum Collection. 

Type Locality. —Coen, north Queensland (21 Nov., 1945, AVassell). 

The female bears eggs of rather large size. One of the second periopods of the 
holotype male is quite small and bears numerous long setae, over all segments but 
particularly on the fingers. This species is very distinct, and, althougti it has a long 
merus as in adscitum, does not appear to be closely allied to that species. Ite affinities 
would seem to be with some Asiatic species as are the other northern species of our fauna. 
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Macrabraohium atactum atactum, sp. nov 

(Fifpiro 5.) 

Description of Adult Mole, —Telson with aj)ex short, acuminate, the inner of the 
lateral spinee extending well beyond the apex of the telson; rostrum long, slightly 
convex above and without the apex slightly upturned, moderately deep in lateral view, 
with the lateral carina showing only a slight upward curvature, with the greater part 
of the rostrum lying above it; dorsally the rostrum bears seven to ten teeth, the first 
two or three lying behind the orbit, lower margin with three to five teeth, strongly 
convex; second periopods long and thin, appearing smooth, though very finely 
tuberculate; fingers appearing smooth, with only short hairs; merus almost equal to 
the carpus; carpus as long as palm; fingers not quite as long as palm; palm five U) 
six times as long as wide at apex; teeth on the basal half of the cutting edges of the 
fingers moderately developed. 

Length of adult male, 80 mm., length of adult female, 55 mm. 

Types, —Holotype male (No. P.12007), allotype female (No. P.12008) and })aratvpes 
in the Australian Museum Collection. 

Type Locality. —Conoudale, Mary River, Queensland. 

Distribution. —Conondale (25 Apr., 1943, E. F. Riek); Running Creek, Queensland- 
New South Wales Border (14 Apr., 1941, E. F. Riek); Sandy Creek, Moorooka, Brisbane 
(23 May, 1941, E. F. Riek); Mt. Coot-tha, Brisbane (18 May, 1941, E. F. Riek). 


Macrobrachium atactum ischnomorphum, nov. 

(Figure 6.) 

Description of AduU Male. —Telson as in atactum atactum : rostrum long and thin, 
extending almost straight out, upper margin almost straight, with a very sliglit upturning 
of the apex, not paHicularly deep in lateral view, with the lateral carina showing a 
definite upward curvature, with a little more than half the rostrum lying above it; 
dorsally the rostrum bears eight to ten teeth, the first two or three lying behind the 
orbit, lower margin with three to five teeth, moderately convex; second periopods long 
and very thin, appearing smooth though very finely tuberculate, fingers clothed in only 
very short hairs; merus almost equal to carpus; carpus generally longer than the palm 
but sometimes only equal to it; fingers longer than the palm; palm slightly swollen 
over its whole length; carpus seven times as long as wide; teeth on the cutting edges 
of the fingers usually quite small. 

Length of adult male, 85 mm., length of adult female, 45 mm. 

Holotype male (No. P.11995), allotype female (No. P.11996) and paratypes 
in the Australian Museum Collection. 

Type Locality. —Elimbah Creek, Elimbah, Queensland (23 Aj)ril, 1943, E. F. Riek). 

Distribution. —Queensland; Elimbah; Waraba Creek, Caboolture (4 June, 1943, 
E. F. Riek). 

This subspecies differs from the typical in the longer, thinner periopods with longer 
fingers and longer, less con vexed rostrum which approaches that of ntacium sohrinum. 


Macrobrachium atactum sobrinum, nov. 

(Figure 7.) 

Description of Adult Male. —Telson as in atactum ataatum : rostrum very long and 
thin, with the upper margin very slightly convcxed over the basal half, apex very slightly 
upturned, rostrum moderately deep in lateral view, with the lateral carina showing a 
decided dorsal curvature so that the greater part of the rostrum lies above it; dorsally 
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the rostrum bears nine to twelve teeth, usually ten, the first two or three lying behind 
the orbit, lower margin with three to five spines, generally five, strongly, evenly convex; 
second periopods long and thin, appearing smooth though very finely tuberculate; 
fingers clothed generally with dense but short hairs; merus almost equal to the carpus; 
carpus almost as long as the palm: fingers not quite as long as palm; carpus about 
six times as long as wide at apex; carpus rather more narrowed at base than in typical 
subspecies; teeth at bases of fingers small. 

Length of adult male, 85 mm., length of adult female, 50 mm. 

Holotype male (No. P.11998) allotype female (No. P.11999) and paratypes 
in the Australian Museum Collection. 

Type Locality.- -Muttaburra, Queensland (27 May, 1945, E. F. Riek). 

Queensland : Muttaburra; Longreach (25 May, 1945, E. F. Riek); 
Diamantina River (November, 1931, .1. R. Kinghorn). Northern Territory : Lawn Hill 
Creek; Avon Downs, near Cainooweal (May, 1935, Troughton and Fletcher). 

This subspecies differs from the typical in the larger rostrum and somewhat more 
hirsute fingers. 


Macrobrachium australiense australiense fiolthuis, Juno. 

(Figtiiv 10.) 

Pal^temoit attsfrails Ortniann, 1891 (non (lucrin Meneville, 1838) Zool. Jb, (Syst.) 
V, 709. 

Mavrohruchivia australiense Holthuis, 1950 (noni. nov.), Siboga Exped. 39, Dccapoda 
10, 17L 

()rtmanu described this species from a s(‘.ries of sj)ecimeus from three different localities 
in (>ii(;e,nsland ((TayndaJi, Rockliampdon and Peak Downs). The typical subspecies is 
redescribed from material (collected at Enoggera Creek, Brisbane. 

Description of Adult Male .—Telson with the apex short, acuminate, th(», inner of the 
lateral spines extending well beyond the apex of the telson; rostium moderately long, 
upper surface gently convex with only a slight upturning at apex, rather deep in lateral 
view, with the lateral carina almost straight but wdth a slight upward curvature at the 
apex, with a little more than half the rostrum lying above the carina; dorsally the 
rostrum bears eight to ten teeth, the first two or three lying behind the orbit, lower margin 
with three to five s}>ines, moderately convex: second periopods rather stout, obviously 
though finely tuberculate; fingers clothed with long dense hairs; merus almost equal 
to carpus; carpus as long as palm; fingers much shorter than the palm, carpus five to 
six times as long as wide at ajx'x; teeth of cutting edges of fingers only moderately 
developed. 

Length of adult male, fi5 nim., length of adult female, 55 mm. 

Distribution.— Rockhampton: Peak Downs; Enogge,ra fVcek, Brisbane 
(9 October, 1943, and 7 December, 1941, E. F. Riek). 

This s])ecies differs from atactmn notic*eubly in the structure of the periopods. 

Macrobrachium australiense eupharum, nov. 

(Figure 8.) 

Deficriptimi of Adult Mak;.—Telson with the apex short, acuminate, the inner of the 
lateral s])ines extending well beyond the apex of the telson; rostrum short, strongly 
convex above, apex almost without any upturning, deep in lateral view, lirith the lateral 
carina straight; dorsally the rostrum bears eight to t(m teeth, the first one or two lying 
behind the orbit, lower margin with three or four s})ines, both the dorsal and ventral 
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niATgins strongly convex; second periopods large, stout, obviously though finely 
tuberculate; fingers clothed with long, dense hairs; merus almost equal to carpus; 
carpus shorter than palm; fingers considerably shorter than palm; carpus four to four 
and one-half times as long as wide at apex; teeth of cutting edges of fingers moderately 
enlarged. 

Length of adult male, 60 mm., length of adult female, 45 mm. 

Typea. —Holotype male (No. P.12001), allotype female (No. P.12002) and paratypes 
n the Australian Museum Collection. 

Type Locality, —Burdekiii River, Macrossaii, Queensland (October, 1943, E. F. Riek). 

Distribution,- River (October, 1943, and January, 1942); Rosewood 

(February, 1944, K. F. Riek). 

Ovigerous females were collected in October. This subspecies can be recognized 
readily by its very convex rostrum and the hirsute fingers of the finely tuberculate second 
periopods. * 


Macrobrachiutn australiense cristatum, nov. 

(Figim. U.) 

Specimens of this subsjjecies ba\'e been described and figured as a variety of 
austredis by McNeill (1929). 

Description of AduU A/u/c.—Tclson as in eupluirum ; rostrum short, convex above, 
apex not upturn<xl, differs from etipharum in being slightly longer and thinner; second 
j)eriopods large, very stout, propodus sbghtly swollen, obviously though finely tuberculate ; 
fingers clothed with long dense hairs; merus almost equal to carpus; carpus shorter than 
palm; carpus four to four and one-half times as long as wide at a])ex, te(dh of fingers 
generally quite large, limited to the basal half. 

Length of adult male, 60 mm., length of adult female, 40 mm. 

Types ,—Holotype male (No. P.12004), allotype female (No. P.1200r)) and paraiypes 
in the Australian Museum Collection. 

Type Locality. —Pallal, Horton River, near Bingara, New South Wales. 

Distribution. —N.S.W. : Pallal, Horton River and Johnstone River; Bourke; 
Narrabri, Namoi River; Junction Namoi and Barwon Rivers; Deniliquin; freshwater 
stream near Broken Hill; Wirrabilla Lagoon, Collarenebri; Riverina District; Cotter 
River, Australian Capital Territory; Murrumbidgee River, Australian Capital Territory. 

This subspecies is very close to ewplmrum but differs slightly in the less convex 
rostrum though more obviously in the somewhat swollen palm of the very stout periopods 
and also less tuberculate perio])ods. 

Macrobrachium australiense crassum, nov. 

(Figure 11.) 

Description of Adult Male, —Telson as in typical subspecies; rostrum long and rather 
thin, convex at base above but concave at apex, apex distinctly upturned, lateral carina 
witli a slight ui)ward curvature, with considerably more than half the rostrum l 3 dng above 
it; teeth of rostrum large, well spaced, eight or nine above, with two or three lying 
behind the orbit, three or four below, lower margin gently convex; second periopods 
large and stout, obviously tuberculate, more so than in the typical subspecies; fingers 
clothed with long, very dense hairs; merus almost equal to the carpus; carpus about 
equal to the palm; fingers almost equal to the imlm; carjms five times as long as wide 
at the apex. 

Length of adult male, 90 mm., length of adult female, 65 mm. 

Types, —Holotype male (No. P.12010), allotype female (No. P.12011) and paratypes 
in the Australian Museum Collection. 
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Type Locality. —Cairns, Queensland (30 January, 1946, Wassell). 

Distribution. —Cairns; Kuranda (16 August, 1942,1. S. R. Munro). 

The specimens from Cairns were ovigerous. This is a very distinct subspecies which 
would probably best be considered a distinct species. The rostrum is so different and 
the periopods are more coarsely tuberculate and the lingers large and very densely 
hirsute. 


(<feiiuM Palaemonetes Heller, 1869. 

Subgenus Palaemonetes Heller, I8fi9. 

Genotype, Palaenmi varians Leach, 1814. 

Mandible without a palp; branchiostegal spine ])re8eut; supraorbital spine absent; 
propodus of fifth periopods with transverse rows of setae in the distal part of the posterior 
margin; outer margin of the nropodal exopod ending in a tooth and a movable spine. 

• 

Palaemonetes australis Dukin, lOir). 

Pakiemoiietes australis Dakin, 1915, Proc. Zool. Soc. London, 572. 

Palaemonetes australis Holthuis, 1950, Siboga Exped. 39 Decapoda 10, 10. 

This is the only recorded Australian species. 

Types ,—Location of types not indicated. 

Type Tjocality. -Northam (River Avon), Western Australia (W. .1. Dakin). 

Distribution. —Western Australia. Northam; Gin Gin Brook, 50 miles north of 
Perth; Bibra Lake; Serpentine River. 
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Tttfi PRESHWATfiR CRAYFISH (FAMILY PARASTACIDAE) 

OF QUEENSLAND 


With an Appendix describing other Ai\si kalian 8pe(ies. 

By E. F. Kiek. 

t’oiiiinonwpalth Scientific ami liulustrial Resfiarc'h Or^auizatiun — Divinion «( Kntomology, Canberra, A.C.T. 

(Figures 1-13.) 

Freshwater crayfish occur in almost every body of fresh water from artificial dams 
and natural billabongs (standing water) to headwater creeks and large rivers (flowing 
water). Generally the species are of considerable size and therefore easily collected, 
but even so many of the larger forms are unknown scientifically. This paper deals with 
all the species that have been collected from Queensland. It also includes a few' species 
from New South Wales and other States. No doubt additional s[)ecies will be found 
and some of the more variable series, at yuesent included under the one sj)ecific nanui, 
will bo further subdivided. 

From Queensland nine species are described as new, making a total of seventeen 
species (of three genera) recorded from that State. The ty])e localiti(‘.s of all but two 
of these s})ecies are in Queensland but some are not restricted to the State. Clark's 
1936 and subsequent papers have been used as the basis for further tiixonomic studies 
of the Australian freshwater crayfish. 

In Queensland the most wddely distributed genus is undoubtedly dterax. Ten of 
the species belong to this genus. These crayfish prefer the lower altitudes and it few' 
species arc able to live in somewhat brackish water. When the cr(‘,eks dry out they 
burrow down until they reach the level of the ground water and thus survive till further 
rains. One s])eoie8, punctatus Clark, is stated to be terrestrial. Four new' species aie 
recorded for this genus. Specimens of (hspar, sp. nov., of south-eastern Queensland 
prefer the lower reaches of creeks where there is an abundant growth of freshwater plants. 
A very distinct subspecies, dispar eiongaius^ is described from the lakes and creeks of 
Fraser Island. C. rohnstus, sp. nov., also from Fraser Island, has evolved most probably 
from depressus, sj). nov., of the mainland. C. depresses occurs with roinndns at Mt. 
Coot-tha, Brisbane. C. rhynchotus, sp. nov., from Ma])oon, Queensland, shows affinities 
with the Western Australian species. 

Four new sjiecies of Emslacus are described, making a total of se\’(ui sj)ecies of the 
genus to be recorded from Queensland. E. hystricosus, sp. now, occurs at the headwaters 
of the Mary River, while a second valeniula^, sp. nov., was collected from Currumbin 
Creek. E, sulcatus, sp. nov., is widely distributed through the Lamington National 
Park and cunninyhami, sp. nov., is recorded only from the Cunningham’s Gap area. 

The genus Temiibramhiurm, gen. nov., is erected for the reception of a new spc'.cies, 
glypiicmj somewhat resembling an Enyaeus but differing in branchial struc.ture. Th(‘, 
species occurs at Caloundra, very close to the ocean beach, and at Mt. Gravatt, Brisbane. 
Specimens prefer the “ wallum ” swamps, where they dig dee]) burrow's up to 3 feet 
or 80 in len^h in the dark, very humic soil. At both localities sjiecdmens were associated 
with Cherax rotundus Clark. 

Cra 3 di 8 h grow considerably after reaching sexual maturity, so it is well to keep 
this fact in mind when describing new species, for there are often slight modifications, 
more particularly in the development of spines on the body and of the great chelae, 
both in juvenile and senile stages. 
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Family PARASTACIDAE Huxley. 


Key io Qv^enslntid Oemera of the Family, 

1. Steins of podobranchs without lateral, wlnK-llke ex])an8lon«; lirst alKloininal somite without distinct i»leura; plane 
ot propoduB and dact.Nlus of great chelae vertical so that the dactylus pinches vertically down on to the 
propodus; telson entirely calcareous; liranchial formula 18 j- ep.‘ TenuibranchiurnH 

— Stems of podobranchs each produced laterally into a broad, wing-like expansion; pleura of first abdominal somite 

reduced in sUe but distinct; i»laue of projiodiis and dai tylus of great chelae not vertical so that the dactylus 
pimdies laterally down on to the jiropodiis; posterior portion of tlie te|son membranous; branchial formula 
21 -) ep. 2 

2. Ison partially divided by a transverse suture; male genital aperture on a separately calcified papilla on the coxo]KMlite 
of the fifth perlopods; abdominal pleura sjdnose; rostral carinae tuberculate or spinose . Euantaruft 

— 'I’cIkou without partial trnnsver-e suture; male genibtl aperture on a comiilex, uncalcified ]»apilla; abdominal pleura 

without spines; spine.s on rostral carinae limited in number or absent . Cherax 


(leniiR Cherax ErichHon, 1846. 

Geiioty|)(»., Afitaenff (Cherax) preimi Ericlison. 

Telson without a transverse suture, posterior portion membranous; stems of 
podobranchs each produced laterally into a broad, wing-like expansion with the exceptions 
of that on the fourth periopods (that is, the most posterior podobranch); branchial 
formula 21 + ep,; abdomen without spines or tubercles; male genitalia a complex 
iincalcified jiajiilla; plane of projiodus and dactylus of first periopods not vertical; 
pleura of first abdominal somite distinct. 

The branchial formula is often 20 -f- r + ep., the posterior arthrobranch of the 
seventh thoracic somite being virtually absent. This is definitely the condition in 
dispar, alhidus, rotnndtis, robvstm and depresses. In hicarinatus the posterior arthro- 
branchs of thoracic- somites five, six and seven are all reduced. 


Keif to the Queemhmil Species of (’hcrax. 


], nostrum with lateral .spines (very .small in bicurhicUvn and destructor) . 2 

- lloKtrum without lateral Hpinc.s .0 


2. Areola narrow . J1 

-- Areola wide, not greater than three times as long aa broad . 4 

IloHtral curlim with a single small spine towards apex . destructor Clark 

— Kostral carinn with two conspicuous spines towards apex . rhynchotus, sp. nov. 

4 nostrum two times a.8 long as broad at base; antenna not reafdiiiig beyond the telson; eyes small; rostral spines very 
small ... bienrinatus (Gray) 

— nostrum more than two times as long as broad at base; antenna reaching beyond the telson; eyes large . 

Bostral carinae extending to the level of the posterior eml of the post-orbital ridge; rostrum three times as long as 
broad at base, with three lateral spineji on each side . guadricarinatus (von Martens) 

- nostral carinae extending only to the level of the anterior tiid of the post-orbital ridge; rostrum two and one-half 

to three times as long as broad at base, with only one lateral spine on each side t<»wards the ajiex . 

dispnr, sp. nov. 

6. Sternal keel blunt; lateral processes of sternal keel increasing In length considerably in the posterior somites so that 

the coxojiodites of the fourth periojiods are wide aiiart; rostrum slightly greater than two times as long as 
broad at base . ulbidus Clark 

- Sternal keel sharp; lateral processes of the sternal keel increasing only slightly in length in the i>osterlor somites; 

rostrum two times or leas as long as broad at base . 7 

7. nostrum tw'o times ns long as broad at base; areola four to six times ns long as broad; sternal keel sharp, continuous 

r(Aundus Clark 

— nostrum two times as long as broad at base; areola three to four times as long as broad; sternal keel with a alight 


de^iresslon between the bases of the second and third periopi^s ..• robfistus, sp. nov. 

— n»)stium tw’o times as long as broad at base; areola six to eight times as long as broad; sternal keel with a deep 
depression between the bases of the second and third periorwds. depressus, sp. nov. 

nostrum only slightly longer than broad at base ........... punctatvs Clark 
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Cherax quadHcarInatus (von Martons). 1808. 

(Figuw 1.) 

Astacm q^wAricanmtm von Martens, 1868, Monats. Akad. Wiss., Berlin, 017. 

Cherax quculrimmiatm Clark, 1936, Mem. Nat. Mus., Victoria, x, 22. 

This form is readily distinguished from the other Queensland species of the genus 
by the development of the cjarinae on the cephalothorax. The arcJna<‘, of tln^ rostrum 
are continued posteriorly towards the cervical groove so that in that region four carinae 
are present, the two rostral carinae and the two post-orbital ridges. 

Type Locality, —Cape York. 

-Batavia River, north Queensland (M. Ward); Richmond; Norman 
River; Telemon; Yirrkala, Darwin; Yam Creek, Darwin; Brooklyn Station, Mary 
River, tributary of Mitchell River (May, 1947, V. O. Flecker). 

Specimens up to 210 mm. in length have been collected from the Norman River. 
Roux (1921) regards the species Cherapit hrenfzi Roux 1911 as a synonym (d’ Chera.r 
quadrimrinainfi (von Martens). Clark (1936) considers both hrenfzi and a man us Roux 
as well as albertsli (Nobili) synonyms of quadricarmatus. A (comparison of north 
Australian specimens with specimens from New Guinea shows that, in this case at least, 
we have well-defined subspecies. Material from Aru Islands has not been examined. 
The New Guinea subspecies can be distinguished by the stronger development of the 
rostral carinae which are continued almost to the cervical groove. This difference is 
quite pronounced even in juvenile specimens of the two subspecies. Also, the lostrum 
is relatively longer and thinner in the New Guinea subspecies. 

Cherax ditpar. np. nov. 

(KigiircH 

Diagnosis. —.\reola wide, two and one-half to tlirec times as long as broad; great 
chelae sevciiity-five to eighty per c^ent. of tint body length; eyes large, almost equal in 
diameter to the width of the rostrum at its base. The species can be separated readily 
from Totundus, with which it occurs at various localities, including the type locality, 
by the difference in the shape of the rostrum and the high cephalothorax, but morii 
])articularly by the wide areola and the relatively large eyes. 

Description of Adult. —Carajiace slightly higher than broad; cervical groove with 
one, but usually more, fine, sharjdy pointed spines on each lateral portion; areola wide, 
two and ojie-half to three times as long as broad; cephalic region of cephalothorax Inor(^ 
than two times as long as areola ; rostrum narrow, two and on(*,-half to three times as 
long as broad at base, apex shar}), with a conspicuous shar]) s])ine on each side towards 
the apex; post-orbital ridge shar]> and somewhat raised, ending anteriorly in a well- 
developed sharp spine; eyes large, diamc^ter almost equal to the width of the rostrum 
at its base; scaphocerite of antenna moderately broad, tending to be triangular, jusl 
reaching to the base of the flagellum of the antenna; antemia long, re>iiching beyond 
the telson; sternal keel moderately shar}), lateral processes increasing considerably in 
length in the ])Osterior somites so that the coxopodites of the fifth perioj)ods are wid(‘. 
apart; great chelae of the male long, typically seventy-five to (ughty per cent, of the 
body length; propodus two and one-half times as long as broad; upper surface and 
cutting edge of propodus, cutting edge of dactylus and upper and lower surfaces of inerus, 
covered with long setae; great chelae of female 65 to 70 ])er cent, of the body length. 

Colour .— Light greenish-grey tending to blue on the abdomen, under surface almost 
colourless; great chelae blue on the upper surface, lighter in colour on the under surface. 
The chelae become blue only with maturity. Very young specimens (10 mm.) may 
be reddish and not bluish as is general. 

Length of holotype male, 75 mm., length of allotype female, 66 mm. 
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Types, —Holotype male (No. P.11956), allotype female (No. P.11957) and paratypes 
in the Australian Museum Collection. 

Type Locality,— Creek, Moorooka, Brisbane. 

Distribution. Creek, Moorooka, Brisbane; Enog^jera Creek, Brisbane; 

Oreenbank; Doughboy Creek, Brisbane; Caloundra; Cowan Cowan, Moreton Island. 

Described from a series of two thousand specimens ranging in size up to 82 mm. 
body length, collected from the type locality, together with specimens from Moreton 
Island, Caloundra and Enoggtira Creek, and a single specimen from both Greenbank 
and Doughboy Creek. The largest specimen is a female; females of only 50 mm. have 
been collected with eggs. The chelae of the immature male resemble those of the female 
in relative length. In the Moreton Island series the sternal keel is relatively blunt and 
the whole animal relatively longer and thinner. In the large series from the type 
locality there are many abnormal specimens. In these the» rostrum is only slightly 
longer than broad at the base but the other features and a])pendages are of normal 
proportions. When tlie rostrum is broken off several ecdyses occur before the normal 
condition is reached again so that in time the rostrum of each of these specimens would 
have assumed normal proportions. 

Cherax dispar elongatus, nov. 

(Fij^iiro 4.) 

Diagnosis. —Areola wide; eyes large; great chelae 80 to 85 per cent, of the body 
length. This subspecies differs from dispar in the relative size and shape of the great 
chelae and in their texture. It also differs in the slightly reduced rostrum. The species 
was not associated with rofmstns^ sp. nov., which occurs in other lakes on Fraser Island. 

Description of Adult. —Similar to dispar \ rostrum slightly shorte^r; scaphocerite of 
antenna not reaching to the base of the flagellum of the antenna; great chelae long, 
80 to 85 per cent, of the body length; propod us three times as long as broad, smooth 
and glossy but very finely punctate; dactylus only one-third as long as propodus. The 
lower margin of the propodus is straight, not curved as in ty])ical dispar. The female 
differs in that the great chelae are only 60 to 65 ])er (umt. of th(‘. ])ody length. 

Colour. —Greenish on thorax and abdomen; great chelae deep green tending to 
almost black on the upper surface, lighter in colour below. In the Lak(*. Boemingan 
series the body is grey tinged with green and has numerous fine white sj)ots on th(^ 
branchiostegites. The chelae vary from green to deep blue. 

Bength of holotyfje male, 70 mm., length of allotype female, 55 mm. 

Types. —Holotype male (No. P.11959), allotype female (No. P.11960) and paratypes 
in the AuvStralian Museum Collection. 

Type Locality. —Lake McKenzie, Fraser Island, Queensland. 

Distribution. —Lake McKenzie, Lake Boemingan and Rocky Creek, Fraser Island. 

Described from a series of forty-five specimens ranging in size up to 80 mm. 
collected from the type locality, together with twelve specimens from Lake Boemingan 
and twenty specimens from Rooky Creek. The Lake Boemingan specimens approacdi 
the typical mainland form and probably represent a more recent migration from the 
mainland than do the Lake McKenzie specimcms, 

Cherax dispar crassus, nov. 

Diagnosis.- Chelae similar to those of dif-]ar ehngatus but with the tip of the 
propodus not as strongly curved. Dactylus relatively shelter than in the typical form. 
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Description of Adult .—Similar to dispar ; rostrum slightly shorter and with the 
rostral spines generally smaller; great chelae long, 80 to 85 per cent, of the body length; 
propodus three times as long as broad, surface very finely })unctate; dactylus only 
one-third as long as propodus. Th(i margins of the propodus are. almost ])arallel but 
the width increases slightly till the junction with tlie dactylus. 

Colour .—Similar to tlu*. ty]>if^al form but with the chela(‘. t(Miding to be green. 

Length of holotype male, 70 imn. 

Types .—Holotype mabi (No. P.ll9(i2) and ])aratypes in the Australian Museum 
Collection. 

Type Locality. —Caboolture, Queensland. 

This form approaches dispar chmqatns in the shape and size of the great chelae. 
It has been collected only from the Caboolture region, but as it is only j)os8ible to 
distinguish the su})s])ecies on fully-grown specimens, the range will, in all probability, 
be extended. 


Cherax destructor ('lurk, liKKk 

Cherax destructor Clark, 1930, Mem. Nat. Mus. V^ictoria, x, 26. 

Diagnosis .—Sternal keel moderately sharp; areola narrow; rostrum two times as 
long as broad at base, a])ex shar]>, with a s])ine on eacJi side; cara])ace broader than 
high. 

Type Locality .—Melbourne, V'ietoria. 

Distribution. —Cape York; Rockhainjdon; Burnett River; Barron Falls; Dunk 
Island. 

Clark records this species from the several lo(‘alities in Queensland listed above. 
T have not seen specimetis collected in Qu(*ensland. Collections from many of the north 
Queensland localities contain only specinnuis of Cherax depressus, sp. nov., a species 
most closely alli(Ml to rotundus but superficially resembling a juvenile destructor. 

Cherax albidus ( lark. 193(>. 

(Figuie 5.) 

(Aierax albidus Clark, 1936, Mem. Nat. Mus. Victoria, x, 28. 

Diagnosis. —Sternal keel blunt; areola narrow, seven to eight times as long as broad ; 
rostrum narrow, two to two and one-half times as long as broad. This sj)ecies differs 
from destructor in the absence of lateral spines on the rostrum and in the relatively flat 
sternal k(^el with (u)nspicuous openings on tlui lateral processes. 

Description (f .4r/w/L- Carapace not (piite as high as broad; areola narrow, seven 
to eight times as long as broad; ce[)halic region of cejdialothorax less than twice as long 
as areola; rostrum narrow, two to t wo and one-half times as long as broad at base, apex 
shar]), without lateral s])ines; [)ost-orbital ridge rounded; eyes small, diameter less than 
th(‘. width of the rostrum at its base; scaphocc^rite of antenna broad and rounded, not 
(piite reaching to the bas(i of the flageiluni of the antenna; ant.enna not reaching beyond 
the telson; st(*.rnal k(ud blunt, latc'.ral processes increasing only slightly in the posterior 
somit(^s so that the periopods an*, not wide apart; great chelae stout, 75 per cent, of 
the body length. 

Type Locality.— Nurrabiol, Victoria. 

Queensland Distribution. —Eromanga; Longreach; Condatnine; Chinchilla; Warrego 
River; Charleville; Diamantina River (billabongs); Essay, via Hughenden; Cunna- 
mulla; Muttaburra. • 

This is the common species of crayfish of western Queensland. It is responsible for 
considerable damage to bore drains. The species has not previously been recorded 
from Queensland. 
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I' iMuruh 7 i:‘.. 

7. I'herur UeprrHtnun >|», 'J’nI'u (Vplialothurux (ilursul) and steniaJ kuul (Jiitural '‘Ij* ( ht'ni-r 

fh'fjrnffftua, var. SpechuPii froni <IJa<lstoiu*. ( epJmJothonix (Uorsnl) and stpriial kaul (lateral view). !>. ( ht^rax itcpreaitux 
\ar. Speeiiuen from (’alrn.s. (’euhaJothorax (dorsal) and Hternal keel (lateraJ view). Mk ('hxrux robimus, sp. no>. 
'I’ype Meries. Cephalotliorax (dorsal) and sternal keel (lateral >lew). II. Chfrax bicurinntUH (Gray). Speelnieii iroin 
('oiidaiiiine. ('ejdialothorax (dorsal) and sternal keel (lateral view). 12. Chemx rbpnrhatun, sj). nov. r\ pe .senes, 
t'ephalotliorax (dorsal) and sternal keel (lateral view). 12. TennihranrbhtruK j?en. et. sp. no\'. lloiot>pe. 

All lljrnreh sli|j[htly less than x 2 diameters. 


Cherax rotundus Clark, liidi. 

(Figiirti (k) 

(.'limu ro/iaidus Clark, 1941, Mem. Nat. Mu.s. Victoria, xiii, 34. 

Sternal keel sharp, continuous between the coxop^ites of the second 
and third periopods; rostnini two times as long as broad at base, without lateral spines; 
areola narrow, four to six times as long as wide. 

Description of Adult ,—Caraptice slightly higher than broad; areola narrow, lour 
to six times as long as broad; cephalic region of cephalothorax less than twice as long 
as areola; rostrum broad, two times as long as broad at base, apex sharp, without lateral 
spines; post-orbital ridge sometimes ending anteriorly in a sharp spine; eyes small, 
diameter less than the width of the rostrum at its base; scaphocerite of antenna broad 
and rounded, not reaching the base of the flagellum of the antenna; antenna not reaclung 
beyond the telson; sternal keel sharp, continuous, not depressed between the coxopodites 
of the second and third periopods; lateral processes of the sternum increasing only 
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.'slightly in the poBterior somites so that the fifth periopods are not wide apart; great 
chelae stout, typically 70 per cent, of the body length; propodus two times as long as 
broad. 

Type Locality ,—Muddy Creek, Severn. 

Distribution ,—^Muddy Creek, Severn; Greenbank (J. Peberdy); Milmerran (C. F. 
Fysh); Cedar Creek Falls, Tambourine Mountain; Petrie; Dayboro; Caloundra; 
lijra ; numerous localities within a 10-mile radius of Brisbane. 

This is the most common species of crayfish in south-eastern Queensland where 
it occurs in almost every creek, often in large numbers. In dry weather specimens of 
this species build a cone of excavated earth round the (entrance to the burrow and in 
some cases actually seal the opening in this manner. A true gynandromorph of the 
species was collected from Milmerran. This is the only one throughout the whole 
collection of some four to five thousand specimens, though partial gynandromorphs are 
quite common. 


Cherax punctatus Clark, 1980. 

Oherax punctatus Clark, 1936, Mem. Nat. Mus. Victoria, x, 29. 

This is described as a terrestrial species of Cherax^ some of the specimens having 
been collected under a Totic.n log, others burrowing down several feet to ground water 
level. Tlie burrows-are marked by large cones of excavated earth. 

Type hocalUy. Coorari. 

Distribution. —Coorari; Eumuudi. 

I liave not examined specimens of this species but it is said to resemble rotund us. 
Tn dry weather rotundus also builds a cone of earth at thtj (udrance to its burrow which 
may be quite iHunovtnl from permanent water. 

Cherax depressus, sp. nov. 

(EigurcK 7-9.) 

Diagnosis.—KrcoXs. narrow, six to eight times as Jong as broad; rostrum two times 
as long as broad at base, without spines, apex somewhat rounded; sternal keel sharp, 
with a deep dej)ression between the coxopodites of the second and third periopods. 

Description of Adult. —Carapace slightly higher than broad; areola narrow, six to 
eight times as Jong as broad: cephalic region of cephalothorax less than two times as 
long as areola; rostrum long, two times as long as broad, ap(*x somewhat rounded, 
without lateral s[)ines; post-orbital ridge blunt, ending anteriorly in a rounded boss; 
eyes small, diameter less tliau the width of the rostrum at its base; scaphocerite of the 
automia broad and rounded, not reaching to the base of the flagellum of the antenna ; 
antenna reaching to the telson; sternal keel sharp, but with a deep depression between 
the coxoj)odites of the second and third periopods, lateral processes ]iot \*ery Jong so 
that the coxopodites of the periopods diverge only moderately; great (jhelae stout, 
typically 65 to 70 per cent, of the body length; propodus two to two and one-half times 
as long as broad. 

Colour.—Mottled grey witli the joints red and the clielao tipped in red, or else 
blue-grey with the chelae tipped in red. The mottled grey is the more typical. 

Length of holotype male, 80 mm., length of allotyi)e female, 70 mm. 

Types, —Holotype male (No. P.11964), allotype female (No. P.11965) and paratypes 
in the Australian Museum Collection. 

Type Locality, —Mt. Coot-tha, Brisbane. ^ 

Distribution, —Mt. Coot-tha, Brisbane; Northbrook Creek, Brisbane Valley; Pullen- 
vale; Eidsvold (Burnett River); Bundaberg; Gin Gin; Watalgan (M. Ward): Gladstone; 
Dunk Island; Cardwell; Herbert River; Cairns; Xuranda. 
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Described from a series of more than three hundred specimens from the type 
locality^ together with numerous other specimens. The species occurs with 
at the type locality, but can be distinguished by the shajie of the sternal keel, the general 
lark of spines on the body and the size of the chelae. The specimens from Bundaberg 
and (rladstone and further north may he snb-specifically distinct, as the sternal keel 
is not so deeply incised between the second and third periopods and the areola is somewhat 
narrower than in specimens from the Hrisbiuie area, rinrk (1930) records desfrvetor 
from several localities in Queensland but an examination of material from some of tlie 
looUlities listed by that author has revealed the presence only of dcpresmfi or its variants. 
Superficially these two species are alike, but differ strikingly in the development of the 
sternal keel, that of being much more strongly de\'eloped jiarticularly botwi'en 

the third and fourth periopods. 


Cherax robiistus, sp. nov. 

(Figure JO.) 

Dimnums.— Areola narrow, three to four times as long as broad ; rostrum two times 
as long as bioacl at base, without H])ineHj apex sharp; steinal keel sharp, wdth only a 
slight depression between the second and third periopods. 

Description of Carapace higher than broad. Areola narrow, tbree to four 

times as long as broad; cephalic region of ccpbalothorax two times as long as areola; 
rostrum broad, two times as long as broad at base, without sj'ines but cai inae pronounced 
and ending before the apex; [lost-orbital ridge ending anteriorly in a blunt spine; eyes 
small, diameter less than the width of the rostrum at its base; seaphocerite of antenna 
broad and rounded, not reaching to the base of the flagellum of the antenna; antenna 
reaching to the telson; sternal keel sliarj) and with only a very slight dej ression between 
the coxopodites of the second and third jieriopods; lateral pr()cess(*.s net very long so 
that the coxopodites of the periopods diverge only moderately; gieat clielfle of male 
long and stout, typically 80 to 85 per cent, of the body length; ];T( [.(jdns two and 
one-half times as long as broad. 

Colour .—Blue on the upper surface with the chelae deep blue to almost black. 

length of holotype male, 85 mm., length of allotype female, 80 mm. 

Types.— Holotype male (No. P.11967), allotype hmale (No. P.11968) and j aratyj es 
in the Australian Museum Collection. 

Type Loco7?Vt/.—Lake Birrabeen, Fraser Island. 

Distribution .— Lake Birrabeen and Lake Tahwan, Fiaser Island. 

Described from a series of twenty-five specimens fiom I ake Birrabeen and tw<mty 
specimens from Lake Tahwan. Female specimens of this sj)(;cies lay their eggs in 
August. 

The four sjiecies, rotundu.^, depressus, punctutus and robuslus form a natural group. 
Cherax rotundas and deptessus occur in a.ssoclation in the Brisbam*. art^a. The two specie's, 
though closely related, do not interbreed under natural conditions. To the. soutli only 
rotundu^ ajipears to persist, w^hilc as one jiroceeds north, depressas becomes the dominant 
form, but the specimens are now no longer identical with those of the Brisbane aiea 
but show variation in the ditection of rotundas, so that the Cairns and other north 
Queensland specimens can either be regarded as variants of depressas or of rotundus. 
For the present they have all been grouped as depressus until further collecting elucidates 
the complex. Cherax robustus of Fraser Island has most probably evolved frem the 
mainland form through isolation. Cherax rotundus may or may not he specifically 
distinct from pundatus as the type descriptions are very similar; rotundus has similar 
burrowing habits to punctatus and with the drying up of temporary water masses 
specimens merely burrow down to ground-water level and so could quite easily be 
regarded as terrestrial if collected during a dry spell. 
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Cherax preissii (ErichHon), and Cherax bicarinatus (Cray). 

Home confusion has arisen regardinir the specific identification of the two species 
preissii Erichson and bicarinatus Gray. The species preissii was described from south¬ 
west Australia, while the type locality of bicarinatus is Port Essington, Northern 
Territory. McCulloch (1914) in dealing with the Western Australian species describes 
two forms preissii and preissii var. angustus (McCulloch). His variety angustm, which 
is specifically distinct from his preissii^ is recorded only from the south-west portion 
of Western Australia whereas the preissii of McCulloch is more widely distributed. In 
my opinion preissii of McCulloch is really bicarinatus Gray and preissii var. angustus 
McCulloch is specifically distinct. I have examined the type material of preissii var. 
angustus McCulloch in the Australian Museum and as McCulloch did not designate a 
holotype, 1 designate the single male specimen, Australian Museum Catalogue No. P.2749, 
as holotype, and No. P.2751 as allotype female. No. P.2750 is a paratype female 
(juvenile). The ty})e of preissii is lost so one could regard the type specimens of 
McCulloch’s variety as the neotypes of preissii and thus retain preissii, the genotype 
of Cherax, 


Cherax bicarinatus (Gray), I84r>. 

(Figure 11.) 

Astacus Iricarinatvs Gray, 1845, Eyre’s Jour. Exped. Disc. Cent. Austral. (Appendix), 

410. 

Cheraps preissii McCulloch, 1914, Rec. West. Aust. Mus., i, 229. 

Cherax bicarinatus Clark, 1936, Mem. Nat. Mus. Victoria, x, 23. 

There is a doubtful record of this species from Queensland so I have given a 
description of the sf^wues based on this material. 

Diagnosis. —Sternal keel sharj); areola wide, two and one-half times as long as 
broad; rostrum two times as long as broad at base, with two pairs of small, lateral spines 
towards the apex. 

Description of Adult. —Carafjaee higher than broad; areola wide, two and one-half 
times as long as broad; (cephalic region of cephalothorax greater than twice as long as 
areola; rostrum two times as long as broad at base, apex sharp, with two pairs of small 
lateral spines towards th(^ apex; post-orbital ridge rounded; eyes small, diameter less 
than the width of the rostrum at its base; scaphocerite of anttmna broad but tending 
to be triangular, widest in the middle, just reaching to the base of the flagellum of the 
antenna; antenna not reaching to the telson; sternal keel sharj), lateral processes 
increasing only slightly in the jiosterior somites so that the fifth periopods are not wide 
a])art. 

Type Locality.- Port Essington, Northern Territory. 

Queensland Locality. — ? Condamine. 

Described from two male specimens collected at ? Condamine where they were 
associated with albidus. The two species are very readily distinguished by the rostrum 
and the width of the areola. This species differs from destructo'r in the width of the 
areola and the number of rostral spines. Whereas in destructor the areola is narrow- 
in birarinatus it is very wide, being only two and one-half times as long as broad. 


Cherax rhyncHotus, sp. nov. 

(Figure 12.) 

Diagnosis. —Areola narrow, four to five times as long as broad; eyes ,4fnall, diameter 
less than the width of the rostrum at its base; rostrum large, two times as long as broad 
at base, rostral carinae each with two conspicuous spines on the apical third. 
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Description of AdvU. —Carapace slightly higher than broad; areola narrow, four 
to five times as long as broad; cephalic region of cephalothorax less than two times as 
long as areola; rostrum long and broad, two times as long as broad at base, apex sharp, 
with two pairs of prominent lateral spines, the posterior pair lying at the junction of 
the apical and middle thirds of the rostrum; post-orbital ridge prominent, ending 
anteriorly in a sharp spine; eyes small, diameter less than the width of the rostrum at 
its base; scaphocerite of antenna moderately broad, widest in the middle or slightly 
towards base, just reaching to the base of the flagellum of the antenna; antenna reaching 
to the telson; sternal keel very sharp, slightly excavated between the second and third 
periopods, lateral processes of the keel not prominent. Chelae are absent from all except 
the allotype female ajid even in tliat cas<i both are regenerating. 

i^ength of holotype male, 85 mm., length of allotype female, 82 mm. 

Types. —Holotype male, allotype female and seven paratypes in the Australian 
Museum Collection (No. P.4237). 

Type Locality. —-MaiKwm, Queensland. 

Described from a series of nine specimens from the type locality. There are both 
male and female 8j)ecimen8 but a high percentage are intersexes. The species is allied 
to hicarinatus, but can be distinguished on the shape of the rostrum and the width of the 
areola. The areola is considerably wider in hicarinatus. The rostrum in rhynchotus is 
relatively longer, though broader and the two spines on each rostral carina are distinct, 
with the posterior one lying approximately at the junction of the apical and middle 
thirds. Tn bicarinatus the small spines are both more or less apical. There are three 
juvenile specimens from the Fly River, New Guinea, in the Australian Museum collection 
which are provisionally referred to this species. 

(ieiaiH Euastacus Clark. 

Genotype, Enastaras eJonyafus (-lark, 1941. 

Tolsori with the. lateral margins divided by a transverse suture, membranous 
posteriorly; stems of ])odobranchs each produced laterally into a broad, wing-like expan¬ 
sion with the exception of that of the fourth ])eriopods; braiicliial formula, 21 } <^P-• 

abdomen with spines and tubercles, sometimes restricted to tlu^ pleura ; male genitalia 
a simple, se])aTately calcified papilla ; ])lane of pro])odus and dactylus of fiist ])ericj ods 
not vertical; ])leura of first abdominal somite distinct. 

The chelae vary in relative size and shape in the same indi\ idual as well as in growth 
stages so that their relative pro])ortions are unsatisfactory specific characters. The 
genus is separated from Astacopsis chiefly on the structun*. of tlu^ gills. Enastacus 
ftecheri approaches Astacopsi.^ in the reduction of the sjjines on the abdomen. The chief 
specific characters for Euastacm are the relative })roportions of the rostium, the tubercles 
of the branchiostegites and the spines of the abdomen, ])articularly those of the siscth 
somite, telson and uropods. 

A>// to thf (fucnutland SpcrieK of 

1. KuHtrum uliuost two times Idiiu as Inroad. sharp; puHt-orbitul rM^o eiiiliiiK anteriorly in a sharp spine ... 'J. 
Kostrum less ttiiin two times as knar iis hioad, jijm'X hluiit aiul 1'-HhaiXMl; ]H)Mt-or1)lt,al ridge ending anteriorly in a slight 
Knss . It 

'2. Sixth abtlnminal Hondtc, telson and uropods with numerous sharp spines; hranehiostegltes strongly tubercuiate and 
with a durmidateral »ow of siiar]) spines; rustral rarinae with three pronounced sjdnes; tlwe^< rows of spines 

on each side of the abdomen . hystrinmiH, sp. nov. 

Telson without dorsal spines; tiran<iiir>stegites finely tiiberc.uiate and lilrsute: spines of r»»stral carinae iisnally 

numerous (4-6); three rows of spines on each side of alHlumon . ftnhatuA, sp. nov. 

'l>lH<»n without dorsal spines; branchiostegites strongly tubercnlate; sjdties of rostral rariuac nmuerous: two rows 

of spines on each side of the alaiomen . nthniulun, sp. nov. 

Telson without dorsal sidnes; branchiostegites strongly hirsute; spines of rostral carinae usually numerous (4); two 
^owH of s])ines on each side of the alMlomen .. mnninghami, sp. nov, 

:l. itostnim tmly slightly longer than broad, very much V-shaped; spines of the abdomen re«luced to a single row on 

the pleural margins; IjranchJostegites wltli very few tubercles. fUekeri (Watson) 

" nostrum nuHierately rbunded; abdomen with three lateral rows of sjdnes; branchiostegites strongly tubercnlate ... 

svttoni Clark. 
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There appears to be a definite correlation between distribution and evolution within 
the Queensland species of the genus. As one proceeds north from New South Wales one 
finds that the species are to be collected only from higher and higher altitudes. Emstaais 
occurs almost at sea level at Sydney; E. mlcatuSy which ranges from northern New 
South Wales into Queensland, generally is not collected below 1,5<X) feet; E. suftotii 
occurs only above 2,500 feet, while E, fleekeri of north Queensland lives only above th(^ 
3,000-foot level. Correlated with this distribution based on altitude one finds that the 
rostrxim is j)rogressively shortened and the abdominal s])ines reduced from mlratvfi 
through to lleelcpri. 

Euastacus sulcatus, Hp. iio\. 

Dmgnoms .—Rostrum V-sha])ed, two times as long as broad; bramdiiostegites 
finely tuberculate and hirsute; telson without spines on the dorsal surface or else with 
one or two poorly developed. 

Descri'jition of Adult. —Cara})ace slightly shorter than abdonuui (about e(|ual in 
length to the abdomen in the male): areola wide, two and a half times as long as broad ; 
cephalic region of cephalothorax two times as long as areola; cara])ace ])unctato; 
branchiostegites closely tuberculate and hirsute; rostrum V-shaped, just two times 
as long as broad; carinae spinose, four or five spines on each side; post-orbital ridge 
ending anteriorly in a sharp spine; antenna reaching at least to the middle of the 
abdomen; abdomen spinose; in addition to the marginal pleural spines a row of spines 
at the junction of the pleura with the somites. Further, on somites three, four and 
five there may be spines or tubercles between the two rows mentioned above. The 
marginal spines decrease in size posteriorly so as to be reduced to mere bosses on th<‘ 
last somites. Telson ty])ically without s]unes on the dorsal surface, but with numerous 
setae; great (helae stout, typically 70 per cent, of the body length, strongly inflated 
in the male. Additional spines occur on the median surface of the ])ropodus. 

Colour .—In the adult, bright blue with a whitish sliield on tht*. dorsal surface of 
the carapace and with the apical regions of the chelae and pcriopods white; chelae with 
the basal regions deep blue on the upper surface, very much lighter in colour on the 
under surface. Specimens from Running Creek show red in |)lace of the blue of the type, 
s])ecimens exc(*.]>t in that the chelae tend to be bluislj. 

Length of holotype male, 175 mm., length of allotyptv female, 200 mm. 

Types. —Holotype male (No. P.11921), alloty])e female (No. 1M1922) and paratypes 
in the Australian Museum Collection. 

Type Locality. —Hinna Rurra, J.iamington National Park, (^lUMUisland (January, 
1943, E. F. Riek)! 

7 ) 7 * 5 /W6w/mw.—Lamington National Park and Tambourine Mountain. 

Described from a series of more than one hiuidred specimens ranging in siztj up 
to 235 mm. (female), mainly from Binna Burra. The Tambourine specimens show a 
slight reduction in the development of the spines of the al)domen. The up]Kumost 
series does not pass beyond the stage of bosses. This sp(*.cies has not- been collected 
below an altitude of 1,500 feet. It shows a tendency to wander overland in the damp 
rain-forest and may thus pass readily from one river system to another. Females of 
only 120 mm. len^h have been collected with eggs, wlule males of only 90 mm. are 
sexually mature. Eggs are laid towards the end of November or in December. 

Euastacus cunninghami, sp. no\. 

Diagnosis. —Rostrum V-shaped, twice as long as broad; branchiostegites densely 
hirsute, not spinose or tuberculate; telson without spines on the dorsal surface. 

Description of Adult. —Carapace slightly shorter than abdomen in female, about 
equal to it in male; areola wide, about twice as long as broad; cey)halic region <if 
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oephalotborax twice as long as areola; carapace dorsally punctate; branchiostegites 
densely clothed with tufts of long setae, not obviously tuberculate; rostrum V-shaped, 
almost twice as long as broad; carinae spinose, four, rarely three or five, spines on each 
side; post-orbital ridge ending anteriorly in a sharp spine; antenna not reaching to 
the telson, only to the fourth abdominal somite; abdonnm with only the pleura spinose, 
but the sixth somite is without spines or tubercles; in addition to the marginal pleural 
spines a row of bosses at the junction of the pleura with the^ somites. On somites three 
and four there may be a small spine mesad to the marginal pleural spine. Dorsal surface 
of the first three or four abdominal somites each shows a pair of small bosses; telson 
without spines on the dorsal surface but with numerous setae; great chelae relatively 
small. 

Colour, —Dark reddish-black, lighter ventrally and at the joints; bosses on abdomen 
greyish-white; antennae reddish. 

Length of holotype female, 135 mm., length of allotype male, 11.5 mm. 

Types, —Holotype female (No. P.11929), allotype male (No. P.11930) and paraty])es 
in the Australian Museum Collection. 

Type Locality, —Western slopes of Cunningham’s Gap, Queensland (23 October, 

1948, B. F. Riek). 

Described from a aeries of nine specimens. The two largest are females carrying 
eggs. The species is closely allied to svlraHis, but can be distinguished by the very 
hirsute branchiostegites and less spinose abdomen. 

Euastacus valentulus, sp. nov. 

Diagnosis. —Great chelae stout and somewhat inflated; rostrum two times as long 
as broad, tending to be U-shaped ; branchiostegites strongly tiibercmlate; telson without 
spines on the dorsal surface; two rows of s})ines on each side of the abdomen. 

Description of Adult.- Caraj'ace slightly shorter than abdomen; areola modeiately 
wide, two and one-half to three times as long as broad; carapace ])unctate; branchio¬ 
stegites strongly tuberculate; rostrum two times as long as broad at base, sides almost 
])arallel for the greater ])art, tending to l)e Tl-shaped, a})ex sharj); carina(‘ of rostrum 
with a number of spines; ])ost-orbital ridge ending anteriorly in a sharp spine; antenna 
reaching to the sixth somite of the abdomen; abdomen spinose; in addition to the 
marginal pleural spines a row of sharp sjnnes at the junction of the pleura with the 
somites, but decreasing in .size jKKsteriorly; telson without spines on the dorsal surface; 
great chelae very stout, slightly inflated, typically 70 per cent, of the body length. 

Colour.- Preserved specimens only. Chchu* bluish. 

Length of holoty})e male, 180 mm. 

7’ype^.- Holotype male and paratype male (juvenile) in the Queensland Museum 
Collection. 

Type Locality. — Uf)])er reaches of Currumbin Creek. 

Described from only two s])ecimens, the holotyj)e and a smaller male. 

Euastacus hystricosus, sp. nov. 

Diagnosis .— Rostrum two times as long as broad, with three pronounced s]>ines on 
each rostral carina; branchiostegites strongly tuberculate, with an irregular dorso-lat(^ral 
row of sharp spines; sixth abdominal somite, teh.fai and ur()])ods with a number of 
sharp spines on the dorsal surface. 

Description of Adult. —Carapace slightly shorter than abdomen; areola wide, two 
and one-half times as long as broad; cephalic region of cephalothorax two times as long 
as areola; carapace coarsely punctate; branchiostegites prominently tuberculate and 
with an irrcKular row of prominent sharp spines on the dorso-lateral portion; rostrum 
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two times as long as broad, pointed, tending to be U-shaped; carinae of rostrum with 
three sharp spines; post-orbital ridge ending anteriorly in a sharp spine; antenna 
reaching to the sixth somite of the abdomen; abdomen spinose; in addition to the 
marginal pleural spines a row of sharp spines at the junction of the pleura with the 
somites. Further, exce])t on abdominal somites one and two, there is a third row of 
sjhne.s lying between the two mentioned above. Sixth abdominal somite with numerous, 
scattered, prominent spinels on the dorsal surface; telson with numerous, scattered, 
prominent spines similar to those of the sixth abdominal somite; inner rami of the 
uropods with two longitudinal rows of j>rominent spines, one median along the carina, 
the other towards the outer, lat(*ral margin; outer rami with a single row towards th(‘. 
outer, lateral margin; great chelae stout, not inflated. 

Colour.-- Preserved s})ecimens rather dark. Chelae reddish; braiichiostegites 
whitish; dorsal surface of the abdomen almost black. The smaller specimen aj)pears 
to have been greenish, })articularly on the abdomen. 

Length of holotype male, 230 mm., length of allotype female, 155 mm. 

Tf/ 2 )eti. “Holoty])e male and allotype female in the Queensland Museum Collection. 

T[fpe Locallttf .—Yabba Creek, Yabba, Queensland. 

Dlstributioii. -YahhA Creek, Yabba; Bon Accord Cre(‘k, Montville; (Vniondale 
(25 April, 1943, E. J. Kick). 

In a juvenile specimen from (Joiiondale the rostrum is quite ])ointe(l and there are 
four spines on tlie rostral c.ariiuu*. 

Euastacus suttoni Clark, J94I. 

A.sfacopsis serratus McCulloch, 1917 (in part), Kec. Auvst. Mus., xi, 237. 

Euastacus suitovi Clark, 1941, Mem. Nat. Mus. Victoria, xiii, 18. 

Se})arated from E. sulcatus, which occurs nearer the coast, chiefly by the form of the 
rostrum and the tulx'rcles of the, branchiost<»gites. The two species are closely related. 

Tffpes. In the National Museum Collection, Melbourne. 

Type Locality.- Wyberba, Queensland. 

Distribution. ~ Wyberba; Stanthorpe; Ulen Aplin. 

S[)ecimens occur only above 2,500 feet at Clen Aplin and are bright red in the adult 
state. 


Euastacus flecken (WatRon), 1935. 

Astacopsls Jleckeri Watson, 1935, Mem. Qld. Mus., x, 232. 

Euastacus Jleckeri Clark, 1941, Mem. Nat. Mus. Victoria, xiii, 19. 

This form is distinguished from the other Queensland species by the short, broad, 
rounded rostrum and the poor development of spines on the abdomen. 

Types.- Holotype in the Qu(‘ensland Museum (.■ollection. 

Type Locality. —Root’s Creek, north Queensland. 

Distribution.- liooCs> Creek; Mosman River and its tributaries; Daintree River; 
Mt. Lewis near Cairns (H. Flecker). 

This species does not occur below 3,000 feet. 

Genus Tenuibranchiurus, gen. nov. 

Genotype, Tenuibranchiurus glypticus, sp. nov. 

Cephalothorax shorter than abdomen; carapace higher than broad ; cervical groove 
deeply impressed, rounded; branchiocardiac grooves prominent; areola wide; rostral 
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cnriiuic r<*duc ed m ahridst ahaent; atenuil keel narrow, jioaterior juiir of lateral ])roceaBea 
Jar^e and flattejied; T))H]e aj)erture on an areuate medial projection of the 

(*oxo])odit<' of tlie fifth [)eriopods. The aperture ia on tlx*, ventral extreiuitv of the 
])rojection. AhdonxMJ slightly wider than eejdialothorax, smooth, pleural margins of 
soinitt^s rounded; first abdominal somite with pleural portions very much recluced; 
telson without transverse sutures entirely e-aleareous; branchial formula ty])ically 
18 4- ep.; stem of podobraneh not jiroduced into a wing-like expansion; pleurobranchs 
reduced, typically to one situated (»n the last thoracic somite. 

This genus is se])aiated cliiefiy <)n the branchial arrangement. The gill-structure 
ap})roaches most closely to that of Parastacoides Clark iji the r(»duction in size of tlie 
posterior arthrobranchs and in the number of pleurobranchs, but the trend has proceeded 
further in Pamstaroide.s which has no pleurobranchs. In most specimens of 
Tenuibranchiurus ghjplicus ther(* is only th(^ somewhat reduced posterior pleurobranch 
but in som(‘ females there are thr(*e, quite pronounced ])1 eurobranchs on the last three 
thoracic somites. 


Tenuibranchiurus glypticus, sp. uov. 

(Figure 13.) 

/>i«(ywo.sos'.--Small; eyes reduccfl: cephalotliorax high<^r than broad; abdomen 
longer than cephalothorax; great chelae 80 to 85 ])er cent, of tin* body length ; proj)odus 
iind (lactyliis lying in n vertical [ilane. 

Drscriptiov of Adult. (Carapace finely punctate, branchiostegites iinely tuberculat e; 
cara[)ace mucli shortcT than abdomen, much higher than broad, two and one-half times 
as lung as broad ; cervical groovi* deeply impressed, very oblique laterally; brain’hioeardiae 
grooves strongly marked, not meeting the <*e.rvical groove* dorsal but f)eing carried ant(*ro- 
laterally just lielow it for some distance, posteriorly ending in small, irregular, transverse 
grooves just before tin* posterior border of the eejdialotliorax; ar(*ola wide, only a little 
more than twice as long as hroad, shies almost ])arallel posteriorly; rostrum broad, 
reaching only to the base* of the third segment of tin* aiitimmilar peduncle, ojie and 
one-lialf times as long as broad, carinae poorly developed and in some cases jiartly 
obsolete; ])ost-or})ita1 ridges very much reduced: eyes relatively small, slightly greater 
in diameter than one-half the width of the rostrum at its base; antennule with the inner 
and outer flagella of equal size; antenna extending to the third segment of the abdomen, 
s(raphocerite very broad anteriorly, (»nding in a short, sharp sj>ine reaching to the middh* 
of the second segment of the antenna ainl extending just beyond the rostrum ; inter- 
antennal spine triangular, shar])ly pointed; exopoditc of tin* third maxilliped long and 
flagellate; sternal keel narrow, moderately sharp, first two pairs of lateral j)rocesses 
rudimentary, third pair small, posterior pair large and broad, slightly flattened, processes 
between tin* fifth pf*rio})ods small, lateral processes of the sternal keel without conspicuous 
op(‘.nings; abdomen slightly wider than cephalothorax; telson rounded, one and one-half 
times as long as broad, a blunt spine on each lateral margin towards the posterior border; 
uropods rounded, slightly longer than telson, each ramus with a longitudinal, median 
Carina ending in a small spine towards the posterior margin, outer rami each with a 
transv(*rse suture along which there are a number of very fine spines; telson and uropods 
bordered with numerous long setae; lobes at base of uropods rounded; pleural portions 
of abdominal somites each with a few, long, thin setae; great chelae long and stout, 
80 to 85 per cent, of the body length, lield so that the dactylus lies vertically above the 
})ro)>odu8 and not medially to it; propodus two and one-half times as long as broad 
Oateral view), viewexi dorsally at least four times as long as broad, upper margin feebly 
tul)erculate with several irregular rows of tubercles, lower margin smooth. The tubercles 
(‘Xtend oyer the whole of the dorsal and lateral surfaces of tlie propodus decreasing in 
size towards the ventral margin. Dactylus one-third as long as propodus, u])])er margin 
very feebly tuberculate; cutting edges of propodus and dactylus eacJi with one or two 
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well-developed t-iihereleR; upper margins of carpus and irierus feeLly tulierculate; 
podobranchs without lateral, wiiig-like expansions, a-nterior artlirobranehs niuch larger 
than the posterior ones. Typic^ally there is only a single ))leurobran(*h, situated on the 
last thoracic soniiD*, but occasionally in the female ther(‘ are thn*e, m<»re strongly 
developed pleurobraJichs on the last three* thoracic somites. In the female th(‘ great 
chelae are slightly smaller and the abdomen very slightly wider than in the male. 

Ureyish-brown tending to bluish-grey on the great chelae, 

Jjcngth of holoty])e male, 24 mm., length of allotype femah*, 24 mm. 

Types. H( lotype male (No. 1M1970), allotype female (No. P.11971) and paratypes 
in the Australian Museum (H)llection. One male paratvpe in the collection of Melbourne 
Ward. 

Type Locality. Caloundra, Queensland. 

y>/.v/re7u/DV>a. - (kloundra (K. F. Riek); Hulimba (Veek, Mt. (Jravatt, Brisbane 
(E. F. Riek). 

Descrilx'd froin a s(*ri(*s of twenty-one sp<u‘inH‘ns ranging in size* up to 2(> mm. 
collected from the tvp(‘ locality together with two sp(H*imens from Bulimba Cre(‘k. 


.iPPESDlX. -Othku Austkaij.\n Sj'eciks. 

This part of the pap(‘r deals '»oth a numla^r of new sj)e< ies and witli the distribution 
of the better known forms. 


(k iius Euastacus (Uark, 1930. 

Euastacus nobilis crassus, no\. 

Diaytiosis. Rostrum IJ-shaped, witli a slight meilian spine, not twice* as long as 
broad; branchiostegites closely tub(*rculate; abdom(‘n almost devoid of spines except 
on the lateral margins of most |)leurH; telseui without s[)in(*s on the dorsal surface. 

Description of Adult. Male carajiaea* equal in l(‘ngth to the abdomen (slightly less 
in female): areola wide, only twice as long as wide*; cephalic region of cephalothorax 
more* than twice* as long as areola ; carafiace })unctate, firancJiiostegites closely tul)(*rculate‘ 
and sparsely, tinely liirsute: rostrum U-shaped, less than twice as long as broad at base, 
carimn* with only a single or (*lse twm or three very slight tulx'rcles, median apical spine 
sliort and blunt; post-orbital ridge ending anteriorly in a slight tubercle; antemnae 
r<*aching only to tln^ s(*cond segment of tin* abdomen: abdomen almost snn)oth, tirst 
segment with single pleural spines, s(*cond segment with a series (three to five, generally 
four) of sharj) s])in(*s along the antero-lateral, [ileural margin and a large rounded boss 
in the middle at the junction of tin* pleurum with the tergum, third and fourth segments 
with small, marginal fdeural spines, fifth segment with tin* spun* very reduced, sixth 
segment without a sjiine; telson and uropods without s(*attere(l spines on the dorsal 
surface but with tufts of s(*tae; great cln*lae rather short, stout, jiropodus rather broad 
and inflated, carpus with a di*ep sulcus and three sliar]) s])iin*s on the meso-dorsal surfaci*. 

Colour. Dorsal surface reddish-brown, ceplialon darker; branchiostegites red; 
abdomen with anterior half of segments red, posterior darker, tending to black; chelae 
tipped wdth blue; joints red; spines not white but reddish; ventral surface red with 
ends of legs greenish, protopodites and sternal keel j aler led, great chelae, below, tipped 
by deep blue. Young specimens are a much paler red below. 

Specimens from Blundells, A.C.T., are of a different colour: Body blue-green; 
abdominal segments reddish over the anterior half, blue-gieen behind,•blue laterally; 
claw’ of great chelae bright blue, underside of chelae w^hite. 

Jicngth of holotype male, 115.mm,, length of allotype female, 130 mm. 
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Types .—Holotype male (No. P.11937), allotype female (No. P.11938) and paratypes 
in the Australian Museum Collection. 

Type Locality. —Small stream at Bendora, A.C.T. (12 March, 1949, E. F. Biek). 

DiMributiofi. —A.C.T. : Bendora; Blundells, Condor Creek (6 April, 1948, E. F. 
Kick). N.S.W. : Kosciusko (10 February, 1946, E. F. Biek). 

The subspecies is described from a series of fifteen specimens from the ty})e locality, 
the two largest females bearing young, together with three s})ecimens from Blundells 
and a large series, with many juveniles, from Kosciusko. This subspecies, though close 
to the typical form, can be distinguished throughout all growth stages particularly by 
the more rounded rostrum. The branchiostegites are more tuberculate and the spination 
of the pleura and telson more reduced. There is a superficial resemblance to jleckeri 
(Watson) of north Queensland, but that species has an even more rounded rostrum and 
the cephalic portion of the cephalothorax is relatively short and the areola narrower. 

Euaitacus polysetosus, ep. nov. 

Diagnosis.- Bostrum tending to be U-shaped, not twice as long as wdd(‘ at base; 
branchiostegites finely hirsute; abdomen with only very small, marginal, })leiiral spines 
lacking on the first and sixth somites; telson and uropods with very fine spines on the 
dorsal surface^. 

Description of Adult.--MnV' carapace equal in length to the abdomen (slightly less 
in the female); areola wide, a little more than twice as long as wide; c(q)halic region 
twice as long as areola; carapace finely, closely punctate; branchiostegites finely, closely 
hirsute and shagreened; rostrum tending to be U-shajred, less than twice as long as 
wdde at base, carinae with from two to four rounded spines similar to the apical spin(‘; 
I)ost-orbital ridge ending anteriorly in a slight tubercle; antenna reaching only to about 
the second seg ent of the abdomen; abdomen almost without spines, finely hirsute, 
particularly on pleura, first segment without spines, second with three (occasionally 
only two as in holotype), small, lateral pleural spines, third to fifth with single, even 
smaller, lateral pleural spines (very reduced in allotype female), sixth without spines; 
telson and uropods with scattered, very fine spines from which arise tufts of setae; great 
chelae somewhat inflated in male, carpus with a deep sulcus and three sharp spines on 
the meso-dorsal surface. 

Colour. —Dark greenish to black, lighter in colour below ; joints red ; under surface' 
of chelae reddish. 

Length of holotype male, 105 mm., length of allotype female, 110 mm. 

Type,V.—Holotype male (No. P.11917), allotype fen ale (No. P.11918) and paratypes 
in the Australian Museum Collection. 

Type Tubrabucca Creek, Hunter Biver, Barrington Tops, N.S.W. 

(7 April, 1949, E. F. Biek). 

Described from a series of fourteen s])ecimens from the type locality. The species 
resembles hirsutm (McCulloch) in its lack of spines, even to those of the al^domen where 
the pleural spines are only well-developed on the second somite. The setae of the body, 
which are dense but very fine, are thickest on the branchiostegites. 


Euastacus armatUS (von Martens), 1866. 

Specimens, tentatively placed in this species, from the Cotter Biver, near Canberra, 
A.C.T., approach elongaius Clark in the shape of the chelae, the spines of the rostrum 
and generally more strongly spinose body, but differ in the length of the antennae and 
spines of the telson. The normal adult size is only 150 mm. A series of nine specimens 
collected from the above locality (14 December, 1946, E. F. Biek). 
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With the new species of Euastaaus described above there are six species known 
;rom New South Wales, In the Murrumbidgee and its smaller tributaries, armatus or 
possibly subspecies of it occur. In the far north coastal area one finds sulcahis, a 
widespread species in the Lamington National Park, south-east Queensland. Adequate 
collections have not been made in the central coastal area, but in the headwaters of 
the Manning juvenile specimens of the sulcatus-spinifer type occur. In the Hunter River 
at Barrington Tops is polysetosvsy allied to hirmius which occurs further south. The 
species sjdnifer is common in the Hawkesbury-Nepean system. In the Shoalhaven, in 
addition to sjnnifery there is the distinct hirsiitus known only from the headwaters. 
The species nohilis which ])refer8 the smaller headwater streams and soakages is common 
around Sydney, while further inland at Bendora and Blundells in the Australian Capital 
Territory and at Kosciusko one has a distinct subspecies yiohilis crassus. 

The species armatus and nohilis occur also in Victoria with elonyatus Clark, yarraensis 
(McCoy) and hispino.ms Clark. There are no other recorded s})ecies of the genus in 
Australia. 


Onus Cherax Erichson, 184fi. 

Cherax rotundu$ setosus, nov. 

This subs})ecie8 differs from the typical form only sliglitly, but is characterized by 
the strong development of long setae on the under surface of the propodus of the chelae 
(first perio})ods). Such setae have not been observed on any spcicies of this g(*nu8, so it 
is considered advisable to distinguish this form as a subspecies (of rotunclus). 

Length of holotype male, 80 mm. 

Types, —Holotype male (No. P.4739) and one paratvpe male (No. P.4740) in the 
Australian Museum Collection. 

Type Locality. —Booral, Karuah River, Port Stephens, N.8.W. (10 November, 1911). 

There are also two juvenile specimens (P.4675) from a creek near Newcastle (May, 
1907, D. (t. Stead) in the Australian Museum Collection. 


Cherax albidus Clark, la.in. 

This species is common in Canberra, A.C.T. (21 December, 1948, 13 September, 
1948, R. F. Riek). Females with eggs have been collected in Se]>tember. Other 
localities are: Cotter River, A.C.T. (30 December, 1945, E. F. Riek); Laggan, near 
Crookwell, N.S.W. (12 April, 1946, E. F. Riek). 

In a series of specimens of albidus from Koppio, ne^r Todd River, 20 miles from 
Port Lincoln, South Australia, in the Australian Museum Collection, there is one very 
interesting abnormal specimen (P.4806). This particular specimen is an intersex of 
1 )0(1 v-length 83 mm. which is apparently normal in all structures except in the placing 
of the genital apertures, which are four in number. It is not uncommon among S})ecimen8 
of tlie Australian Parastacidae to find intersexes with either three or four genital a[)ertures. 
When three are present they are almost invariably two mah*. and one female. In only 
one Australian specimen have I seen one male and two female apertures (in a specimen 
of Cherax dispar). When four are present (two male and two female), the male apertures 
are placed on the coxoj)odites of the fifth periopods, while the female af)ertures are placed 
similarly on the third periopods (the normal position of the apertures). In this specimen 
of albidus, while the two male apertures are placed normally, the two fernalt^ apertures 
are quite abnormal in that they are situated on the fourth periopods, instead of on the 
third periopods and thus are on the segment next to the male apertures. These female 
apertures are quite well-developed and in no way distinguishable from normal apertures. 
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OeniiH Engaeus Erichson, 184(). 

Engaeus parvulus, Bp. nov. 

T)i<igno,ns .—AbdomcMi considerably shorter than cef)}ialothorax; cervical groove 
obsolete, branchiocardiac grooves deeply impressed; areola narrow; carapace and 
ab<lomen with only scattered hairs; antenniile with one flagellum reduced. 

Description of Adult Male, (krapace very finely punctate, branch iostegites smooth; 
faint transverse rugae betweim the reduced post-orbital ridges; carapa(‘e considerably 
longer than abdomen, much higher than broad; cervical groove only slightly impressed 
dorsally but more so laterally; bra neb iocardiac grooves strongly marked, not continued 
to th«‘ posterior border of the carapace: areola narrow, four times as long as wide, sides 
almost j)aralhd ])ost(»riorly; rostrum short and broad, reiaching to the middle of the 
third segment of the antennular peduncle, one and one-half times as long as broad, 
carinae poorly developed, geiu'.rally not continued to the ajjex; post-orbital ridges v(*ry 
reduced; (‘ye small, slightly greater in diam(‘ter than one-half the width of the rostrum 
at its base; antemnuh* w'ith the inn(‘r flagellum (piite n'duced, one-quarter to one-third 
(or a little more) the l(‘ngth of the out(‘r flagellum; ant(*nna not reaching to the abdmn(‘n ; 
sternal ke(‘l broad and flat., post.cuior lateral proc(‘sses quite larg(‘, proc(‘ss(‘H betw(‘en the 
fifth ])erio[)od8 small; lateral process(‘s of the sternal keel without (;ons|)icuous op(‘nings; 
abdomen v(‘ry short and narrow; telson rather point(*d behind, one and on(‘-hHlf times 
as long as broad, with a slight iru'dian longitudinal sukuis; outer ramus of uro[)ods rather 
pointed, inner ramus mon* round(*(l, (‘ach ramus with a longitudinal median (‘arina 
turning to a sulcus b<‘fore tin* hind border, outer ramus with an irregular transverse 
suture at the junction of the middle and af)ical thirds; lobes at f>ase of uropods round(‘d ; 
great chelae long and stout, sliglitly longer than the body, held so that tin* dactylus lies 
vertically above the ])ropodus; ])ropodus in lateral view only twice as long as broad, 
upper margin with five or six small sharp spin(*s, lower margin with four or fiv(‘ denticl(\s; 
dactylus slightly h*ss thaii half the pro]>odus, with one or two (*nlarg(‘d teeth on tht* 
cutting edg(*; car])us with thr(*e to five sharp spiinvs: m(*rus with two or three* spine's on 
the upper surface and s(*veral on the lower. 

Description of Adult Female. - Similar t(» the male but abdomen considerably broadi'i* 
and relativ(dy a little longer, the ch(*lae of more even size, oin* not notic(*ably enlarg(*() 
and not quiti* as long as the body. 

Colour .—Bright red with slight darkening, in some specimens, of tin* branchiost(*git(‘s 
and abdominal pleura. 

liCngth of liolotvjM* inah*, 43 min., length of alloty])e fi*mal(‘, 17 mm. 

Tt/pes. —Holotv[)e male (No. F. 11973), allotype female (No. P.11974) and paratyp(‘s 
in the Australian Museum (\)l!eetion. 

Tf/pe lAM'alitff. Blundells, Condor Creek, A.C.T. (31 March, 194H, K. F. Kick). 

Described from a series of more than fifty spiK’imens, though most of them are 
juvenile. This is the first s|)(*cies to la* n*corded from north of the Victorian border 
but the genus is wid(*spn*ad in Victoria and Tasmania. 


(aaiiis Parastacoides (Uark, liKit;. 

Parastacoides setosimerus, sp. nov. 

I)ia4pio,^is. liRteral s})ine of the telson at the apical fifth, ap(*x evenly rounded; 
merus with a distiiud spiin* on the up])er surface* towards the apex; car|)i’s with distinct 
tubercles (three* or more) on the m(*so-dorsal margin, anterior one laigest; areola 
n'latively narrow, twice as long as wide; spine on median longitudinal carina of .inner 
rami of uropods almost at posterior margin, posterior border devoid of s[)ines, outer 
rami With only om* distinct longitudinal carina, continued across the suture only to the 
middle of the posterior jmrtion and ending without spim*, the out(‘r carina distinc^t only 
over the basal quarter of tin* ramus. 
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Description of Carapaco. very finely punctate, hraneliiostegitc^s fiiieh' 

tuberculate; carapace not quite as long as abdomen (distinctly less in female), a little 
higher than broad; cervical and branchiocardiac grooves d(»e])ly impressed; ar(H>la 
relatively narrow, twice as long as wide; rostrum almost twici^ as lon^ as wid(‘ at base*, 
pointed, tapering more rapidly at aj)ex; post-orbital ridges short and narrow, but sliar|): 
eyes small, diameter slightly less than one-half the width of the rostrum at its base; 
antennule with the inner flagellum slightly shorter than outer; ant(‘nna not reaching 
to the telson; sternal keel blunt, wide and flat between the third and fourth ])erioj>ods, 
lateral processes of the fourth periopods strongly angled so that there is a distinct grooxc 
between them; pro(‘eS8e8 between the fifth periopods very small, (dose togedher; 
abdomen not quite as wide as eephalothorax (distinctly wider in th(‘ femah‘); telson 
with*apex evenly rounded, the lateral spine at the a])ical fifth, somewhat longer than 
wide; spine on median longitudinal carina of inner rami of uropods almost at th(‘ 
posterior margin, posterior border devoid of spines, outf^r rami with only om* distinct 
longitudinal carina, continued across the suture only to the middle* of the |)ost(*rior 
portion and ending without spine, the outer carina distinct only over the basal (pnirlci 
of the ramus; telson and uropods finely hirsute; great chelae evenly tub(*rculat(*, more 
so above on propodus and dactylus, carpus above with a slight sulcus, with distinct 
tubercles (three or more) on the meso-dorsal margin, th(* anterior one largest ; merus 
with a distinct spine on the uj)per surface towards apex. 

Colour ,—Greenish with a reddish tinge; basal s(*gments of all h*gs and third 
maxillipeds reddish, not so obvious on the posterior pair, basipodites bluish-grey, anlerior 
eephalothorax and chelae somewhat lighter than the rest of the dorsal surface*; joints 
whitish-grey. 

Length of holotype male, 58 mm., length of allotype female, 70 mm. 

Types .—Holotype male (No. P.11976), allotype female (No. P.11977) and paratypes 
in the Australian Museum Collection. 

Type Locality. —Mt. Kufus, 4,000 feet, Tasmania (25 January, 1949, E. F. Iii<‘k). 

Distrilmtiim.- MX. Rufus and Lake 8t. Clair, Tasmania. 

Described from a aeries of twenty-one specimens. The species approaches iasmaviens 
(Erichson) but differs at least in the structure of the telson and uropods. 


Parastacoidet ieptomerus, sp. nov. 

Diagnosis .—Lateral spine of the telson at the apical quarter, apex acutely rounded ; 
merus with a minute spine on the upper surface towards aj)(*x; car]>us with irregular 
small tubercles on the meso-dorsal margin, but no pronouncrMl anterior tubercle; areola 
relatively broad, less than twice as long as wide; spine on the median longitudinal 
carina of the inner rami of the uropods well before the posterior border, posterior border’ 
devoid of spines; outer rami with a single long carina continued across the suture only 
to the middle of the posterior portion and eiwling without spine. 

Description of Adult .—Carapace very finely punctate, branchiostegites very fin(‘l\ 
tuberculate; carapace a little shorter than abdomen, distinctly so in female, a little 
higher than broad; cervical grooves deeply impressed, branchiocardiac grooves less so: 
areola relatively broad, less than twice as long as wide; rostrum not twice as long as 
broad at base, evenly tapered to sharp apex, carinae sliarp; j)ost-orbital ridges rather 
long, sharp, each ending posteriorly in a distinct boss; cy(»,s small, diameter slightly 
less than one-half the width of the rostrum at its base; antennule with the inner 
flagellum slightly shorter than the outer; antenna not reaching to the telson; sternal 
keel relatively sharp but rounded between the third and fourth ])e{iopods, lateral 
processes of the fourth periopods large, flattened, only a shallow groove between them, 
processes between the fifth periopods small, sharp; abdomen not quite as wide as 
eephalothorax (a little wider in the female); telson with apex acutely rounded, distinctly 
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longer than wide, the lateral spine at the apical quarter; a faint, median longitudinal 
sulcus over the apical three-quarters; spine on median longitudinal carina of inner 
rami of uropods well before the posterior border, posterior border devoid of spines, outer 
rami with a single longitudinal carina continued across the suture only to the middle of 
the posterior portion and ending without a spine; telson and uropods finely hirsute; 
great chelae evenly tuberculate, more so above on propodus and dactylus, carpus above 
with a slight sulcus, with irregular small tubercles on the meso-dorsal margin but no 
pronounced anterior tubercle; merus with only a minute spine on the upper surface 
towards apex. 

Colour .—Greenish with a reddish tinge; basal segments of all legs and of third 
maxillipeds reddish, not so obvious on posterior pair; lower surface of chelae greenish- 
grey, tips pale reddish; joints whitish-grey. 

Length of holotype female, 53 mm., length of allotype male, 40 mm. 

Types .—Holotype female (No. P,11979), allotype male (No. iM1980) and paratypes 
in the Australian Museum Collection. 

Type Locality .—Lake Lilia and outlet stream. Cradle Mt., Tasmania (1 February, 
1949, E. F. Riek). 

Described from a seri(\s of seven specimens. The species differs from setosimerus 
in the structure of th(‘ telson and uro|) 0 (ls, the areola and of the great chelae. 
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(Figures 1-14.) 

Family GEOTRIIDAE. 

(Jonus Mordacia (iray, 1851. 

Mordacla mordax (Richardson, 1846.) 

Mordacia tnordax (Richardson) Whitley, Austr. Zool. vii, 1932, p. 262, pi. xiii, figures 9 
and 10 and text-figures a (3 and 4). 

Add to synonymy ; Petromyzon tasmaniensis Lauterer (Australien and Tasmaiiien, 
1900, p. 252), a hitherto overlooked name. 

Family GALEIDAE. 


(iciiiis Qaleolamna Owen. 1853. 
Galeolamna tufiensis Whitloy, 194U. 
(Figure 1.) 



Galeolamna tufiensis Whitley, Proc. Roy. Zool. 8or. N.S. Wales 1947-8 (Jan., 1949) 
p. 24, Tufi (type) and Port Moresby. 

Head normal, predorsal profile not gibbous. Eyes rather large, subcircular, with 
nictitating membrane; pujul a vertical slit. Tnterorbital flat, slightly convex. Snout 
broadly rounded. Head 3 7 in total length. Preoral length less than width of mouth. 

id ^111 22 

No spiracle. Dental formula : . = c. —* Teeth of upper jaw deflected; deeply 

13. 1. IZ 26 

notched on outer margin, shallowly on inner; strongly serrated on shoulders and serrated 
on cusps; generally broader than high. Teeth of lower jaw erect, entire, rather peg¬ 
shaped, higher than broad. A small symphysial tooth in each jaw; teeth on either side 
of the symphysial ones slightly smaller than other lateral ones. Nostrils nearer mouth 
than end of snout and nearer eye than end of snout. No nasal cirrhus. Labial folds 
very short. Endolymphatic openings inconspicuous. Last two gill-slits over pectoral. 


♦ For No. 14, Ror jikcokup of Thk Australian Museum, Vol. xxli, jm. : i , :i7 .Inunary, ip.'io, i>. 



:m HJbJOORDW OF THF AUSTRALIAN MtJSLUld. 

Build heavy anteriorly and tai>ering posteriorly. Lateral line without flexure. 
No interdorsal ridge. Caudal peduncle rounded in transverse section with lunate pit 
above and below. Pit organs inconspicuous. No umbilical scar. Shagreen; denticles 
imbricate, each with several carinac. 

Referring to the symbols listed in Proc. Linn. Soc. N. S. Wales (Whitley, 1943), 
the dimensions in mm. arc as follow :— 


Spocimeu. 

A. Femal*' 

B. Male 

C. Male 

1). Female 

K. Male 


Holotype. 

Paratyp<?. 

ParatyjH}. 
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Additional measurements are : Total lengtli, 1,481 mm. or about 4 ft. 10 in. overall. 
Second to fourth gill-slits subequal, about 54 mm. Eye to first gill-opening, 179 mm. 
Tip of snout to outer angle of nostril, 81 mm.; inner angle of nostril to mouth, (>6 mm. 
Middle of vent to end of tail, 670 mm., and thus in ])osterior half of shark. 

Fins as usual in Galeidae. First dorsal origin nearer jKJctoral (230 mm.) tJian 
ventrals (34t) mm.). Second dorsal fin rather large, but smaller than anal. Origin of 
sec’ond dorsal slightly behind that of anal, and the end of its base slightly before that of 
anal (but in |)araty])es B and C, the origins and ends are about opposite). Pectoral 
angle reaching below first dorsal origin. Upper caudal lobe shorter than the head, the 
lower somewhat pointed. 

Liver dark, weight 6 oz. Stomach contents too digested for identifleation, apparently 
some finely chopped seaweed. Spiral valve of the scroll type. Uteri flaccid; no 
<*mbryos, -so evidently had bred. 

Colour, grey above, white below, the junction between the two on level of lowest 
part of ev(' and gradated along body. Fins dark grey above. Pupil dark blue with 
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slight brassy rii)g and a smoky and brassy iris surrounded by grey rings. Nictitating 
membrane grciy. 

Described and figured from the holotype, a s|)ent female, 1,481 min. or 1 it. lU in. 
long and weighing 40 lb. 4oz. Austr. Mus. regd. no. IB.2334. 

Locality ; Off Tufi Harbour, North-eastern Division of Pa]»ua ; hook(‘d on long line, 
1 October, 1948. M.V. Fairwind ” Fisheries Survey. 

Variation. The larger of two male paratypes (s])(‘cimen B), with same data, is 
much smaller than the female holotype but agrees with it in most characters. However, 
the snout is more gothic-arched from the ventral asjiei^t, then* is a small jiointed nasal 
lobe, the head goes 4*29 in tot<al length and there is an umfiilical sear, so it is jirobably 
a first-year immature shark. Total length, 738 mm. WtMght, 4 lb. 3 oz. Liver weight, 
7 oz. Stomaeh (‘mi>t>'. Median rostral cartilage bifurcate ventro-anteriorly. 

The small(*r of tin* two male paratypes with same data as holotvfie (sp(*eim(‘n (■), 
is b73 mm. long. Weight, 3 lb. 3 oz. Head nearly 4 in total length. Very like sj)C(!imen 
B but has almovst lost the umbilical scar. Stomach em])ty. Liver whitish, weight 3 oz. 

A small female paratvpe (specimen D), was actually caught on a line trolled at 
4 to 4 4 knots with garfish bait outside Feiaba Bay, near Tufi, Bapua, on 1 October, 1948. 
Total length, ^>95 mm. Weight, 3 lb. 8 oz. Head 4*18 in total length. Dental 

buniula | Umbilical scar present. Liver weight, 5 oz. Kpigonal organ 

dev(‘loped. Uteri mere strips. For heterogonie variation, se(* table of dimensions 
above. 


An adult male paratvpe (specimen K), was caught on a meat bait at Jh)rt Moresby, 
Baj)ua, on 5 Nov^ember, 1948. It was 2,545 mm. or alu)ut 8 ft. 8 in. long, (bmeral 
characters as in Tufi s[)(*cim(ms. Head 4 in total length, j)red()rsal profile slightly gibbous; 
pupil lenticular; intiaorbital convex; endolymphatic o]>enings well se))arated, 275 mm. 
from snout; nictitating membrane white; pit organs conspicuous. Dental 
13. 1. 13 27 

formula .vr.. ' ()rigin and end of anal base behind levels of those of second dorsal. 


10. I. 13 


24 


Up])er caudal lobe longer than head. No interdorsal ridge. No umbilical scar. Claspers 
well d(*velo])ed. Liver weight, 35 lb., light-brown and in good condition. Stomach 
contained a ])ink, soft oily substance. Testes festooned all along coelome. Vesiculae 
seminah*s s])(*nt. KSpiral valve of scroll type. Skin about 5 mm. thick; flesh tough 
and red at jierijdiery. Eye to first gill-opening, 310 mm.; tip of snout to outer aiigh*. 
of nostril, 100 mm.; inner angle of nostril to mouth, 91 mm.; ramal length, 190 mm. 

On 7 duly, 1948, a “ White Shark was caught at Port Moresby but was not 
preserved. It was a female, doubtless of this species. Length, 9 ft. 2 in. Contained 
about a dozen embryos, 23 inches long, with yolk-sacs 2 inches in diameter. Liver very 
oily, weighed 42 lb. (Mr. A. M. Kapson, M>S.). 

4^his new species, which may be called the Tufi Wiialer Shark, is distinguished from 
others in the genus mainly by its dentition (uj) to 27 teeth across jaw) and absence of an 
interdorsal ridge. The flesh is white and free, from blood-streaks in small sj)ecimens 
and the specie's should be a potential food-fish. 


Family RHENOBTEKIDAE. 

Genus Rhenoptera Van Hasselt, 1823. 

Rhenoptera neglecta Ogilby. 

Rhinoptera polyodon (.^) Kreff’t, Industr. Progress N. >S. Wales, 1871, j>. 778. Australian 
coast (listed only). Not of Gunther. 
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Rhmopterajavanica De Vis, Proc. Roy. Soc. Qld. ii, 1886, p. 12. Moreton Bay, Queensland. 
Not of Muller and Hciile. 

Rhinojytera neglecta Ogilby, Mem. Qld. Mus. i, 27 Nov., 1912, p. 32, and of authors. 
Moreton Bay, Queensland. Id., Whitley, Fish Austr., i, 1940, pp. 221 and 225, 
figs. 251 and 258. 

Rhenopiera sp., Whitley, Austr. Zool. xi, 1945, p. 40. Carnarvon, W. Austr. 

Three selected male specimens of this species were ])resented by Mr. Athel D’Ombrain 
who obtained them off Stockton near Newcastle, in April and May, 1949, and May, 1950. 
(Austr. Mus. regd. nos. IB. 2339, 2512 and 2513.) New Record for New South Wales. 


Total leuKth 


UOU mill. 

1,060 mm. 

1,130 iiiiii. 

Width of disc ... 


890 mm. 

880 mm. 

036 mm. 

Length of tail 


460 mm. 

510 mm. 

580 mm. 

Interorbital 


J20 mm. 

142 mm. 

151 mm. 

Width of mouth ... 


93 mm. 

94 mm. 

97 mm. 

Preoral length 


94 mm. 

90 mm. 

95 mm. 

Internarial 


76 mm. 

76 inm. 

74 mm. 

Weight . 


24j lb. 

36 lb 

30 11). 

Liver \\eight 


— 

3i lb. 

4 lb. 6 oz. 


Skin smooth. Six or seven rows of teeth. 39 to 56 })apillae along u})})er lip. 


Family OPHICHTHYIDAF. 

Genus Malvoliophls Whitley, 1934. 

Cyclophichthys, subgen. nov. 

Orthotype, Ophichthus cyclorhinus Fraser-Brunner, Ann. Mag. Nat. Hist., (10) xiii, 
1934, p. 466, figs. la-c. Low Isles, Qld. -- M. (C.) cyclorhinus. 

A Snake Eel with pectoral fins present, gill-openings lateral, well separated, and 
snout short. Dorsal commencing before pectorals, instead of behind as in Ophichfhus. 
Anterior nostrils cup-shaped; no fringe along upper lip. Anal fin ending just before 
tail-tip. Teeth conic, some on vomer. Crossbands on head and body. 

Similar to MalvoliojMs (pinguis), but that genotype has a perforated cone or tube 
for each anterior nostril and has the head spotted. 


Family MURAENIDAE. 

Lycodontis rhodocephalus (Bleoker, J8er>.) 

Gymnofhorax rhodocephalus Bleeker, Ned. Tijidschr. Dierk., ii, 1865, pp. 50, 134 and 
292. Amboina. 

Two Queensland specimens (from Lindeman and High Islands) are in The Australian 
Museum. New record for Australia. 


Family SYNGNATHIDAE. 

Genus LeptOnotUS Kaup, 1853. 

Kaupus, subgen. nov. 

Orthotype, Leptonotus costatus Waite and Hale, Rec. South Austr. Mus., i, 1921, 
p. 301, fig. 43. South Australia. 

Differs from the ty])e of the genus (Syngnathus blainnlleanus Eydoux and Gervais, 
1837) in having shorter snout and a ridge on the ojjcrculum anteriorly. It also a})parently 
matures at about half the size of the more typical species of the genus. 
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Genus Choeroichthyt. 

Choeroichthys suillut, sp. nov. 

(Figure 2.) 

D.21. A.5. P.18. C.IO. Rings 18 plus 20. Bubdorsal rings 5 plus 1. Brood- 
rings, 14, thoracic. 

Eyes and nostrils projecting. Two comjdete opercular keels each side. No keels 
on shields between the body- or tail-ridges. Sculpture of shields striate, not reticulate. 
Spines on rings not serrate. 



Choetoiehthm millus Whitley. 

Holotypn from Port Denison, Queensland. O.P.W. del. 

Colour brown. Light and dark pattern on snout, chin and throat. Dark-brown 
bar through eye*. A row of reddish spots along upj)er sides anteriorly. Three pairs of 
light ])lotch(*s across back. Brood-pouch with dark scalloping over the light margin. 
Anterior two-thirds of caudal fin dusky-brown, posterior third yellowish. Other jins 
light yellowish. 

Length, 2 inches. Port Denison, Queensland. Jlolotype, Austr. Mus. regd. no. 
IA.18()6. 

Differs from other sjiccies (see Weber and Beaufort, 1922, p. 60) in ring-counts and 
in lacking keels on rings between ridges. 


Family HEMIRAMPHIDAE. 

Genus Reporhamph US Whitley, 1931. 

Reporhamphus caudalis, sp. nov. 

Two small garfishes bore tlie manuscript name Hemirhamphus caudalis in The 
Australian Museum, probably having been vso labelled by De Vis or Saville-Kent. 

D. 16. A. 15. 

Length of pectoral, 13 mm. Head (without beak), 21 mm. Preorbital, nearly 
4 mm. Eye, 6 mm. Upper jaw about twice as wide as long. 

Tricuspid teeth in up to four rows. Nostril openings large, without long barbel. 
Beak about one-sixth of total length. Dorsal originating before anal. Base of ventrals 
midway between root of tail and front part of operculum. Body rather compressed. 
Scales deciduous. Lower caudal lobe long, like that of a flying fish. 

Colour in alcohol greyish to silvery. A silver patch around vent and stripe along 

side. 

Length, 5J inches. Austr. Mus. regd. no. 1.444 (holotypo, larger, and paratype). 
Cape York, Queensland, 
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Family ATHERINIDAE. 

Genus Atherion Jordan & Starks, 1001. 

Atherion Jordan and Starks, Proc. U.S. Nat. Mus., xxiv, 4 Oct., 1901, pp. 199 and 203. 
Haplotype, A* elymus Jordan and Starks from Misaki, Japan. 

Atherion maccullochi Jordan & Hubbs. 

(Figure 3.) 



? Athemia villom Dnncker and Mohr, Mitt. Zool. Muh. Hamburg, xlii, 192f>, }>. 135, 
fig. 10. New Pomerania and New (guinea. 

Atherion macmllocJii Jordan and Hubbs, Stud. Ichth. Monogr. Silversides (Stanford 
Univ.), 18 Dec., 1919, [>. 30. Lord Howe Island. Ty])es in Stajiford Univ. 7J., 
Whitley, Sci. Kept. Gt. Barr. Reef Exped., iv, 9, 1932, ]>. 278 (Low ]h1(‘h, Queensland). 
Here figured from one of the Queensland sj)ecimens recorded by m<‘ in liK32. 

(JonuH Atherinason Wliitley, 1934. 

Atherinason Whitley, Viet. Nat., 50, 1934, p. 242. Orthoty})c, Atherinu danneviyi 
McCulloch, /d., Schultz, Proc. U.S. Nat. Mus., 98, 1948, p. J9. 

Atherinason dannevigi verae, subsp. nov. 

This is a hitherto unnamed northern form with 1). viii/i, 12 and few(‘r lateral scales 
(sixty-three to seventy) than the Tasmanian type. Types (regd. no. 1 A.3217) in 
Australian Museum, from Port Jackson, New South Wales. 

Family MUGILIDAE. 

Mugil cataiarum, sp. nov. 

D. iv/i, 9; A.iii, 8,; P.i, 16; Sc.39 to hypural. Tr.l6 below first dorsal to 9 on 
caud. ped. Predorsal sc.c. 22. 

Head (37 mm.) 3-7, depth (41 mm.) 3*3 in standard length (138 mm.) or 4 2 in total 
length (175 mm.). Snout, measured obliquely, 9*5 mm.; eye, 10 mm,; interorbital, 
17 mm.; postorbital, 19 mm.; pectoral, 26 mm.; depth of caudal peduncle, 15 mm.; 
axillary pectoral scale, 8*5 mm. Nostrils nearly 3 mm. apart. 

Adipose eyelids well developed, } artly overlapping pupil. Snout shorter than eye. 
Interorbital convex. Scales extend well forward on snout. Nostrils not widely 
separated, the distance between them equals rear end of preorbital which is denticulated. 
Maxillary exposed, reaching beyond free edge of preorbital and below front of eye. 
Upper lip terminal, slightly thickened; lower lip thin. Both lips with a row of simple 
teeth along edges. No palatal teeth. Jjower jaw with symphysial crest. 

Rostro-dorsal profile convex. Back not keeled. Scales cycloid with narrow 
membranous edges over which circuli extend; about 9 radii. Origin of first dorsal nearer 
caudal base than end of snout; origin of second dorsal about level of twenty-fifth scale; 
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second dorsal origin and end behind levels of those of anal; both these fins scaly 
anteriorly. First dorsal, pectorals and probably ventrals with axillary scales. Pectoral 
base level with eye, the fin much shorter than head and not reaching level of first dorsal, 
only extending to ninth or tenth body-scale. Ventrals more than half head. Caudal 
forked. 

Colour in formalin grepsh above, golden to yellowish on sides and white below. 
Seales each with a median dusky streak (above) or spot (below). Adipose eyelids pale 
yellowish; gold area on operculum. Fins mostly white with grey infuscations. A 
blue blotch over pectoral base. Eye bluish. Some yellow at anal and ventral bases 
and encircling vent. 

Described from the holotype, a specimen 138 mm. in standard lengtli or 175 nun. 
(nearly 7 inches) overall. Austr. Mus. regd. No. IB.2242. 

Xoc.—La Foa, River Bogny, west coast of New Caledonia; July ,1948. Dr. Rene A. 
Catala. Named in honour of Dr. and Madame Catala to whose collecting The Australian 
Museum is indebted for many interesting New Caledonian Fishes. 

This species is near the ‘‘Frog-mouth Mullet*’ (Mtigil sp.) figured from Kapakapa, 
Papua (Whitley, 1949, p. 342), but the mouth-opening is more acutely angled, snout 
shorter than eye, body deeper and the scales have narrow membranous edges. 

The Papuan mullet is near Mtigil cephalus Linne, 1758, and of authors, but differs 
from Cuvier and Valenciennes’ plate 307 in having nostrils closer together and below 
upper level of orbit and in proportions (notably the broad interorbital); it also has 
most fins scaly. From M. dolmla Gunther, 1861, it is distinguished by the obtuse (instead 
of acute) angle of the mouth-opening, has chin-spac(‘ broadf^r, f(‘wer predorsal scales, 
etc. This Papuan variety may be described as follows : 

D.iv/i, 8; A.iii, 8; P.2, 11. Kc. 40 to hypural. Tr. 15 below first dorsal to 9 on 
<‘audal peduncle. Predorsal sc. 21. 

Head (99 mm.) 3*7, de])th (85 mm.) 4*4 in standard length (375 mm.) or 5*4 in total 
length. Snout (measured obliquely), 29 mm.; eye, 21 mm.; interorbital, 54 nun.; 
postorbital, 62 mm.; pectoral, 64 mm.; depth of caudal pedunch*, 35 mm. 

Adipose eyelids well developed, partly covering pu[>il. Maxillary not concealed. 
Snout longer than eye. Anterior nostril ])ore-like, posterior small, lunate, 10 mm. away. 
Interorbital convex. Preorbital serrae minute. IJpper lip terminal, not particularly 
thick, protractile. Lower jaw with symphysial crest. Bands of fine “ teeth ” (cilia) 
in jaws and on palate. Cleft of mouth extending nearly to below eye. (lun-space 
wide. A broad opercular flap formed by the branchiostegal membrane. 

Rostro-dorsal profile gently convex. Scales cycloid with broad membranous edges 
(or cilia may extend to edge) and few closely-bunched radii. Origin of first dorsal fin 
slightly nearer snout than root of caudal. Second dorsal, anal, pectoral and caudal 
fins scaly. Anal origin slightly before level of .soft dorsal origin which is above the 
twenty-third or tw^enty-fourth lateral scale. Pectoral much shorter than bead, reacliing 
ninth body-scale, not reaching below first dorsal. Axillary scales present at first dorsal, 
pectorals and ventrals, that of ])e<’toral (25 mm.) 2*5 in that fin ; that of ventral about 
half that fin. 

Colours in formalin greyish above, white below. Dark streaks along middle of lateral 
scales form stripes along body. Eye bluish with pale yellowish adipose membranes, 
A blue mark over pectoral base. Fins mostly dark grey. Pectoral and anal with 
whitish margins, ventrals white. Upper lij) and maxillary grey. 

Described from a specimen, 440 mm. in length to (nudal fork, or a little 8ver 18 inches 
(460 mm.) overall; weight, 1 lb. 15 oz. IJiis w*as figured in “Australian Museum 
Magazine ** (Whitley, 1949, p. 342). 
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Loc, —Kapakapa, Papua; seine net haul in creek at village; 11 October, 1948. 
M.V. “ Eairwind ” Fisheries Survey. Field No. C.53. Another specimen, L.C.F. 24 cm. 
Same data. No. C.52. 

Does not agree with any si>ecies in Weber and do Beaufort’s “ The Fishes of the 
Indo-Australian Archipelago”, whose key-characters distinguish it. 

Family EPINEPHELIDAE. 

Polyprionum oxygeneios (Blooh & Schneider, 1801.) 

(Figure 4.) 



Hapiiku, Pojyprimum oTygfmoin (Bloch and Schneider). 

A specimen from Port AURiwta, South Australia. South Austr. Museum photo. 

The ‘‘ Groper ” or Hapukii of New Zealand is an important food fish which is 
occasionally caught in Australian waters. A r)3-lb. specimen was recorded from the 
Hippolyte Rocks, Tasmania, by Saville-Kent in 1886. The F.I.V. “ Endeavour ” trawled 
specimens in the Great Australian Bight, between 1()0 and 2(X) fathoms, in Western 
Australia in March, 1912, and off the continental shelf of (‘astern Bass Strait, the latter 
constituting a new record for Victoria. The Hapuku may also be added to the South 
Australian fauna as a 3-foot specimen weighing 22 lb. was caught in Port Augusta in 
September, 1948, and was kindly sent to Sydney for my inspection by the Director of 
the South Australian Museum (Mr. H. M. Hale); this is the specimen figured here. 


Altiserranus woorei, sp. nov. 
(Figure .5.) 



Bock C<k1, AltiMrranvH mwrel Whitley, 
llolotypcfrom «»fl T 4 nurlctou, New Soutli Wales. (l.P.W. del. 
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A uiiifornily coloured rock cod with the comprc^ssed habit of Alphefites, Aethalopercay 
Altiserranus and Aula^cocephalus, hut with 19 dorsal rays, an extraordinarily high number 
in the family, and diagnostic for the species. 

J).xi, 19; A.hi, 10; V.i, 5. 

Three opercular spines, upper one further removed from middle one than the latter 
is from the lowermost. Mouth reaching half-way below ('ve. Maxillary scaly, without 
distinct supplemental bone. Villiform teeth on vomer, palatines and jaws, slightly 
enlarged near symf)hyses, particularly two short blunt canines in lower jaw. Inner 
teeth depress]ble. Mandibular teeth uniserial. Both nostrils rounded. 

Form compressed. Scales very small, ctenoid, those of l.lat. with simple tube. 
Third anal spine longest. Caudal truncate, other fins rounded. 

Colour fairly uniform brownish-grey, not much lighter below, and darkest towards 
ends of fins. Eye dull blue with yellow ring and brown iris. Inside of mouth greyish- 
whiter Interorbital grey, gedatinous. 

Described from the holotype, a gutted specimen 14.1 inches from snout to middle 
caudal rays. Austr. Mus. regd. no. TB.2489. 

Loc.--Oi]' Laurieton, New South Wale.s, late March, 1950. 

Named after Mr. ,1. C. Woore, who has sup})lied The Australian Mus(*um with 
rariti(‘s from the Sydney Fisli Markets over many years, in appreciation of his services. 


Family TERAPONTIDAE. 

OenuH Leiopotherapon Fowler, 1931. 

Archerichthys, subgen. nov. 

Orthotype, Archerin ja)neso 7 wi(hs Nichols, 1949. 

New name to rejdace Archeria Nichols (Nichols, 1949, ]>. 5) which is ])reoccupied 
by Archeria Case (Case, 1915, p. 170), a genua of re])tiles. A. jamemnoides Nichols, 
although differing slightly in formulae, is evidently synonymous with my Leiopotherapon 
suavis (Whitley, 1948) from the same river system in northern Queensland. An 
illustration (Figure? b) of the holotype of Leiopotherapon (Archerichthys) svmds is here 
supplied. 


Scortum ogilbyi, np. nov. 

The following descrif)tion of a species near S. hillii (Castelnau, 1878), about 9 inches 
long, from the Norman River, Queensland, was originally prepared by the late James 
Douglas Ogilby, after whom it is now named. It was not separated from hillii in Ogilby 
and McCulloch’s “Revision of the Australian Thera}>ons” (Ogilby and McCulloch, 1916, 
p. 121, Norman Rivex specimens'oidy). 

Jaws with a broad band of villiform teeth, and an outer series of close-set, recurved, 
movable teeth; a small patch of minute teeth on tin* vomer and an elongati* triangular 
band of similar teeth along each palatine: pterygoids and tongue smooth. Preorbital 
ajul preoperculum both coarsely serrated. D.xiii, 12; A.iii, 8 to 10; P.16 to 17. 

(3ill-rakers of moderate length, slender and numerous (8 + 16 to 11 -I 24). As for 
hilliiy the other differences between the Norman River fish and (Ustelnau’s descri])tion 
are: His “back straight,” ours ordinarily convex; his depth 3 in length (s.c.), ours 
2 66; his ey<* 4*5 in liead, ours 3*85 to 1: his l.lat. 61, ours 50 with sc. T3 to 75, and 
tr. 15 to 17/1/28 t(> 31 ; his c.audal forked, ours probably subtruncate; his second anal 
spine as long as but stronger than the third, ours with second spine enormously enlarg<*d, 
and one-fifth longer than third. 
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I'ig. 0. — (iruntur, Lchpolherapon (Arcfiericftthys) snavU Wlilticy 
Jlolotypo from Cocii di«triot, Queun'>lttn(l. H. Hughes photo. 


Family AMTHIDAE 
Anthias pulchellus caesiopercula, 8ul)8i>. iiu\. 

Tlic typical Anthias pulchellus AVaitc, 1899, from dec}) water olf New South Wales 
and Victoria, lias l).x, 1(> to 17; A.iii, 8: P. 15-16; l.lat. 41 to 45 and tr. about 5/1/13. 
From soutlierii Queensland com(*sa new subsiaades which 1 name cncsiopercula. It was 
trawled by the F.I.V. “Endeavour/’ 5J mil(‘s N.E. of Cape Moreton in 50 fathoms, 
5 Se])temi)er, 1910, and ap|)roaches the genus Caesioperca in its formulae whi(*h arc: 
D.x, 18 21 ; A.iii, 7-8; P.14 (rarely 15) ; l.lat. 42-45 and tr. 6 to 8/1/16 to 18. The 
lioloty|)e (no. E.2878) and thirtetm jjaratypevS are unspotted, yellowish-brown in 
preservative with l)lue (*ycs, and range from 4 to 5 inches in length. 

Lepidoperca occidentalis, sp. nov. 

D.x, 15; A.iii, 7; P.15; C.lo; l.lat. 43. Depth (30 mm.) 3’1, head (36 mm.) 2*6 
in standard length (95 mm.). Snout about half eye (13 mm.) which is nearly 2*8 in 
head. Interorbital (9 mm.) 4-3 in head. Preorbital scaly. Maxillary barely reaching 
middle of ey(‘, its width mor<^ than ])upil. More than 23 gill-rakers. Second anal spine 
less than half head. Caudal emarginate, u])))er lobe longer. Colour in preservative 
|>ale-brown with blue eyes. In some there is a black blotch at ti]>s of soft dorsal and anal 
fins. 

Described from the holoty|)e, the larger of two (no. E.2493) trawled by the F.I.V. 
“ Endeavour ” in Western Australia (between Cape Naturaliste and Chialdton in 20 to 
100 fathoms). A paratyja' (Austr. Mus. regd. no. 1.12494) with same data and another 
(I.124(K)) taken 80 mih*s west of the meridian of Eucla, Western Australia, 80 to 
120 fathoms, March, 1912. 

Reaches 4| inches in lengtli. Dilfers in proportiojis, more concave caudal, more 
gilhrakers, and fewer fin-rays, et(*., from its congeners : L, coatsii (Regan, 1913) from 
Gough Island; L. inornafa Regan, 1914, from New Zealand; and L. iasmanica Norman, 
1937, from Tasmania. 


Family ACINACEIDAE. 

Genus Acinaoea Boiy cle 8t. Vincent. 

Acinacm Bory de St. Vincent, Voy. iles Afriq., i, 1804, p. 93 {Jide Sherborn) and Diet. 
Class. Hist. Nat., i, 1822, ]>. 93, pi. cv. Haplotype, A. votha Bory, 1804, from 
tropical Atlantic Ocean. 
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Gewpt/lus Cuvier, Rogue Aniin. ed. 2, ii, Ai)ril, 1829, p. 2(X). Haplotype, G. mrpem 
Cuvier. Variants : Oempris Voigt, 1832 and Gemphylus Swaiuson, 1839. 

Limnisonui Lesson, Voy. Coquille, ZooL ii, 1, 1830, p. 160. Haplotype, L. tltyraitoides 
Less, from Paumotus. 

Acinaces Agassiz, Nomencl, Zool. 1846, Index Univ. Emend, of Acinacea, not Acinaces 
Gerstacker, 1858, in Coleoptera. 

Lemniscosoma Agassiz, Nomencl. Zool. 1846, Index Univ. Emend, ioi Lemnisomi. 

Lucoscombrus Van der Hoeven, Handb. Dierkunde, Amsterdam, ii, 1855, p. 367 (fide 
Neave); Handbk. Zool. (trails. Clark) ii, 1858, p. 161. Logotype, L. serpens (Cuv.), 
selected by Whitley, Rec. Austr. Mus., xvii, 1929, p. 119. 

The 27 to 32 dorsal spines distinguish this ginius from all other “ Gempylidae."’ 


Acinacea notha Bovy. 

" Serpens nntrlnus " Sloane, Voy. Jamaica, i, 1707, p. 26, pi. i, fig. 2. About Tropic 
of Cancer /w/c*Fowler, Acad. Nat. Sei. Phil. Monogr. vi, 1944, pp. 75, 295, 422, 
163 and 499, pi. 11 ((j.v. for synonymy, etc.). 

Acinaeea tntfita Hory de St. Vincent, Voy. iles Afriq., 1804, p. 93; Uict. (Hass. Hist. Nat., 
i, 1822, |>. 93, pi. cv. Tro])icaI Atlantic Ocean. 

Getnpylns serpens Cuvi(‘r, Regne Anim. ed 2, ii, April, 1829, j). 2CKI. On Sloane. Id.^ 
Valenciennes, Discip. ed., 1811, p. 121, ])1. xlix, f.2. 7</., Gunther, J. Mus. Godeffr., 

1873, pi. LXVIII, Figure H, and later authors. 

Lennilsonta thyrsitoides Lesson, V5)y. Cocpiille, Zool. ii, i, ’* 1830 ”> -1831, p. 160. Paumotus. 

Scomber serpeas Cuvier and Valenc., Hist. Nat. Poiss., viii, “ 1831 ” Jan., 1832, p. 208. 
Ex Solander, ms, Near Canary Islands, 22nd 8©pt., 1786. 

Gempyhis coluber Cuvier and Valenc., Hist. Nat. Poiss., viii, ‘‘ 1831 " - • Jan., 1832, 
p. 211. Tahiti. 

Lucoscowbrus serpens Van der Hoeven, Handb. Dierkunde (Ainsterd.), ii, 1855, ]). 367. 

Gempyhis ophidian us, Poey, M(*ni. Hist. Nat. Cuba ii, 1861, f). 246, ]>!. xviii, 6g. 1. 
Vuha, fide Fowl(*r, Proc. Acad. Nat. 8ci. Philad. 1904, p. 767. 

Acinacea notha has priority oven* the later synojiyms. 


(haiUH Leionura Blocker, ]8(i0» 

The. generic name Thyrsites was 6rst formally introduced by Lesson (Voy. Coquille 
Zool. ii, 1, “ 1830” — 1831, p. 158, pi. xv. Haplotype, T, lepidopodea Cuvier MS. 
from Brazil and Atlantic Ocean), the earlier “ Les Thyrsites ” of Cuvier’s Regne Animal 
(Ed. 2, ii, April, 1829, p. 2(X')) being a vernacular name only. 

Thyrsites is usually quoted from Cuvier and Valenciennes (Hist. Nat.* Poiss., viii, 
“ 1831 ” - Jan., 18.32, p. 196, with ASco?n5cr Euphrasen as type) but Lesson’s name, 
with T. lepidopoidea (Cuv. and Val. “ 1831 ” — Jan., 1832, p. 205, ])1. 220) as genotype 
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is earlier. Thyrsitops Gill, 1862 (type also T. lepidopoidea) thus falls as a synoiiyni of 
Thymies Lesson and the Thyrsites of Cuvier and Valenciennes and authors {non Lesson), 
with genotype T. atun, may be called Leionura Bleeker (Nat. Tijdschr. Ned. Ind., xxi, 
1860, p. 68, ex Kuhl and Van Hassclt, MS. Haplotype L. esox Bleeker = Thyrsites atun 
sensu lato); see Whitley (Rec. Austr. Mus., xviii, 1931, p. 150) for other synonymy. 

Forest and Legendre, Bull. Inst. Oceanogr. Monaco, 966, 1950, pp. 5 et seq, have 
given a modern account of “ Thyrsitops lepidopoides which should now be called 
Thyrsites lepidopodea (Lesson). 


Family RUVETTIDAE. 


Ruvettui tydemani Weber, 1913 
(Figure 7.) 



Oil Fish, RimUm tydemani Weber. 

A specimen freiii VIctorui. H. Hughes photo. 


Jiuvettus tydemani Weber, Hiboga Exped., Ivii, Fische 1913, p. 4Ul, pi. viii, lig. 4, 
Binongka Island, East Indies. 

An Oil Fish or Palu was trawled in 50 fathoms, about 100 miles south of Gabo. 
Island, Victoria, in March, 1948. It has been recorded and illustrated in the Australian 
Museum Magazine (ix, 1948, p. 256 and figures) but the following technical characters 
are noteworthy. 

D. XV, 17 })lus 2; A.18 plus 2, its origin below second dorsal ray; P.2, 12, reaching 
below seventh dorsal spine; V.i, 5; C. with 15 branched rays. L.lat. c, 93; l.tr. c,43 
(14/1/28 behind pectoral); 34 abdominal scutes. 

Head (203 mm.) 3*9 in length to caudal fork (805 mm.), height (148 mm.) 5 4 in 
same. Total length 34| inches, weight 8J lb. Depth of posterior nostril (6 mm.) about 
6 in orbit. Twenty-six teeth in upper jaw. 

Left eye : Horizontal diameter, 36 mm.; vertical diameter, 39 mm. 

Right eye : Horizontal diameter, 37 mm.; vertical diameter, 41 mm. 

Thus eye about 5 in head. Maxillary (111 mm.) barely reaching below posterior margin 
of eye; its de])th, 18 mm. Snout, 70 ram.; interorbital (53 mm.) 3*8 in head; caudal 
]Hi(luncle 31 mm. wide and 35 mm. deep. 

Austr. Mus. regd. no. IB.2039. 

It differs from R. whakari (Griffin), 1927, p. 146, jd. xv, fig. 7. Bay of Plenty, 
New Zealaiid) in fin and scale-counts, in having a keel of abdominal semtes, spines 
extending some distance before the eyes, veiitrals farther back in relation to pectoral 
base, and slightly different proportions. 
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Family CORIDAE. 

Gentis CoriS Lacepode, 1802. 
Corls cyanea Macloay. 
(Figure 8.) 



T)fMihle Hciui, Corig eyanea Macleay. 
Jiivonilo from Lord Howe iKland. (J.P.W. del 


Cori^ ryanea Macleay, Proo. Linn. Soc. N.S. Wales, vii, April, 1883, p. 588. New 
(Juinea. Type in Australian Museum. Id., Whitley, Austr. ZooL, viii, 1937, 
p. 227, j)l. xiii, Figure 3 (Middleton Reef). 

Carls aygula Ogilby, Mem. Austr. Mus., ii, 1889, p. 68. (Lord Howe Island; changes 
with growth.) Not aygula Lac(^pMe, 1802, from Mauritius. 

The accompanying figure shows the smallest known Doublehead from Lord Howe 
Island. It is 0*73 inches overall and has the following characters. 

D.iX>Jl2; A.iii, 12; P.2, 12; C.13. Though scales are developed, the l.lat. is not 
complete, nead (5*8 mm.) 2*5, depth (4 mm.) 3-6 in standard length (14*6 mm.). Eye 
(1*8 mm.) longer than snout depth of caudal peduncle, 2-3 mm.; pectoral, 3-5 mm.; 
total length, 18*5 mm. The ground-colour, after long preservation in alcohol, is 
chocolate-brown with light yellow s[)ot.s on top of head, sides of body, and fins, as figured, 
and liglit yellow bands along sides of head. The ventral fin is inserted well forward and 
does not reach half-way to vent; the last anal rays are rather short. Austr. Mus. regd. 
no. TA.2419 (smaller s])ecimen). 

The Australian Museum has several larger specimens showing that this juvenile 
colour-phase, with some variation in pattern, occurs in fish u|> to at least 66 mm. in 
total length. These have D. viii to ix, 12; A.iii, 12; P.2, 12; C.12.to 13. L.lat. 63 
to 65 to hypural (46 to 47 along top ])ortion of l.lat.); l.tr. 4 to 5/1/25 to 28. There 
is of course no bump on the head. Ogilby (1889, p. 69), in an excellent review of the 
colour-variation with growth, mentions a 4-inch specimen which is not very different 
from the above juveniles. 

It seems then that the Doublehead starts life in rock-pools and maintains this 
juvenile coloration until about 10 cm. long. The colouring is more unifortn at 20 cm. 
or so, and the bump on the head ])robably does not develop before about 40 cm. The 
adult may reach 142*5 cm. and exceed 1(X) lb. in weight, a very different animal from 
the juvenile. 
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The Doublehead of Lord Howe Island has usually been named Cor is ay quia, one of 
Lacep(>de’8 species from Mauritius which has a number of nominal synonyms (see Weber 
and Beaufort, 1940, ]). 247). The Australasian counterpart has been named cyama 
by Macleay. 

Klunzinger (1871, p. 539) was of the opinion that Lahrus cingulum Lac^pede was 
the young of Coris aygula and his lead has been followed by later authors except Ogilby, 
and Gunther (1909, pp. 279-280), so that two very differently coloured fishes, with 
identical fin and scale-counts, have been regarded as the young of Coris aygula, sensii 
lato. They differ as follows : 

A» OeneTally light-coloured with a couple of rwl Muldle-nuirkB on back and head dark-spotted. Dorsal fins with dark 
ocelli and other ornamentation. einguhm 

AA. Dark-coloured with large light blotches. No dark spota on head. No marked ocelli on dorsal. 

T/)rd ITowe I. juveniles. 

According to Klunzinger, tlie cinguluta form reached about 26 cm. and became ayguh 
at about 30 cm., but Gunther (l.c.) gave cingulum a maximum of 10 inches and Bennett, 
in his ‘‘Fishes of Ceylon” says his Lahrm aiiremnttatns (a synonym of cingulum) grows to 
18 inches. J. L. B. Smith, in ‘‘ The Sea Fishes of Southern Africa (1949, p. 292, ])1.101, 
figure 806 and text-figure as juvenile Coris angulata) figures the cingulum form in colour 
and in line from specimens 41 and 5 inches long. The smallest New Caledonian example 
of this fonn, from Dr. Catala, is about J inch long and has the dark spots on the bead, 
two red patches on the back each with black ocellus above on the dorsal fin, and a black 
crescent down the caudal base. Both cingulum and the juveniles I ide ntify as cyanea 
are found at Lord Howe Island and specimens of the same length show" the two very 
distinct patterns so that they are evidently separate species, and I consider that cingulum 
is a good ” species which should be removed from the synonymy of aygula, whereas 
the Lord Howe juvenile here figured is evidenth' the young of the Doul)h‘head as 
identified by Ogilby. The late .A. B, McCulloch, wdio collectcui this and other s|'eeiniens, 
was of the same o])inion. 


(leuus Hem icons Blceker, 1861. 

Hemicoris pallida fMacloay). 

Coris 'pallida Macleay, Proc. Linn. 8oc. N.S. Wales, vi, duly, 1881, p. IDO. Endeavour 
Biver, Queensland. 

Coris papuensis Macleay, Proc. Linn. So(‘. N.S, Wak^s, viii, July, 1883, ]>. 275. South¬ 
east New Guinea. 

Coris cormaia De Vis, Proc. Linn. Soc. N.S. Wales, ix, March, 1885, f>. 883. Murray 
Island, Queensland. 

Hemicoris pallida Whitley, Gt. Barrier Beef Exped. 8ei. Bey)t., iv, 9, 1932, ]). 294, figure 4. 

Coris papuensis and C'. coronafa are. evidently liitherto u!moti(‘e<l syjjonyms of the 
above species. 


Family KBAEMEBIIDAE. 

Parkraemeria, gen. nov. 

Orthotype, P. ornate, sp. nov. 

A genus of small sand-inhabiting fishes which comes down to Kraemeria in Schultz’s 
key to the family Trichonotidae (Schultz, 1943, pp. 261-262) but differs from that genus 
in having the chin normal in form, not produced like a scoop, in having many more 
pectoral rays, and in its ornate coloration. Since Schultz’s revision, Fowler (Fowler 
1943, p. 86, figure 22) has named Oolntrichinotus, which has a longer trunk than 
Parkraemeria and other differences in proportions and pattern, and Beaufort (1948, 
p. 476) has described Apodocreedia which has no ventral fins and is very different in all 
respects. 
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Parkraemeria ornata, sp. nov. 
(Figure 9.) 



Sand Fish, VarkToemaria omata Whitley. 
H()lr>type from Nnrrnbeen, New South Wales, tl P.W. c1c*l. 


Head (7 mm.) 3*8, depth (3'3 mm.) 8*1 in standard length (27 mm.). Tnink and 
head (14 mm.) more than tail without caudal (11*5 mm.). Pectoral length, 4 mm. Eye 
little over 1 mm. D.c. 4, 16; A.c. 12? P.c. 15. V.i, 5. C.c. 10. Myomeres 23. 
No Mat. 

Upper profile rounded, lower rather flat. Head naked. Eyes large. Interorbital 
very narrow with a mucus tube occupying almost all of it. Preoperculum round, 
spineless, striated; operculum with acute tip. Lower jaw jirojecting beyond upper. 
Mouth extending to behind eye, with a row of fine teeth in each jaw. No enlarged 
canines, (rill-slits wide, r(‘stricted to sides, separated by narrow isthmus. Form 
elongate, rounded anteriorly, compressed posteriorly. Body naked. No lateral line. 
Dorsal originating over hinder half of pectoral, ceasing before caudal peduncle. Paired 
and caudal fins pointed. Fifth (innermost) ventral rays long(‘st. 

Colour, pale brownish-yellow with c-ons])icuous dark reddish-brown spots, widely 
spaced and irregularly shaped on head, body and fins, as figured. Four spots between 
mandibular rami, otherwise ventral surface is nearly sll plain ])ale-yellowish. Fi\'e oi' 
six dark round spots along median line of side. 

Described (and figured) from the holotyjK*, a specimen 27 mm. in standard length 
or 33 mm. (1*3 inches) overall. Austr, Mus. regd. no. IA.3777. 

Loc ,—Narrabeen lagoon, m^ar Sydney, New South Wales; nettc^d by the author, 
December, 1928. 

A slightly larger paratype (regd. no. T.8099), 11 indies long, was obtaiiied in the 
same lagoon by A. F. Basset Hull in 1907. 


Family D1ADEMICHTHYIDAE. 

Oemifl Diademichthys Pfaff, 1942. 

Diademichthys Pfaff, Vidensk. Medd. Dansk. nat. Foren., cv, 9 May, 1942, p. 413. 
Orthotype, D. deversor Pfaff. 

Coronichthys Herre, Stanford Ichth. Bull., ii, 4, 24 August, 1942, ]>. 120.^ Orthoty]^*, 
C. ornata Herre. 

Pfaff’s name has three months’ priority over Herre’s for this remarkable Clingfish 
Nv^hich lives in the protection of sea-urchins. 
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Diadamichthyt llnattui (Sauvage). 
(Figure 10.) 



Clingflsh, Diadmiichth}/» lineatua (SaiivaRo). 

A specimen from New Caledonia. G.P.W. del. 

Crepulogasler Uneatum Saiivago, Bull. Soc. Philoiu. Paris, (7) vii, 1882, p. ir)8. Now 
Caledonia. 

? Diademichthys deversor Pfafl‘, loc. cit., p. 413, pi. iii and text-figures 1~3. Java 8ea 
and Mauritius. 

? CoroniefUhys ornain Herro, loc, cii.^ j). 122, figure 1. Coron, Philippines. 
Diadernichthys lineatus "Whitley, Austr. Mus. Mag., x, 1950, p. 127 and figure. 

This species is here figured from a virtual topotype, 2 inches long, from Anse Vata, 
Noumea, New Caledonia (Dr. R. Catala); Austr. Mus. regd. no. IB.2319. It has D.15, 
A.14, V.4 and C.2 plus 15 plus 2. It appears to differ from deversor and ornatus as 
follows :— 

A. 1.5 to 16 dorsal and more than 20 pec^toral rays. Anal origin before that of dorsal. No mark on chin ... Uneatva 


AA. 12 dorsal and IS pectoral rays. Anal and dorsal origins opposite. A dark mark below chin . omatua 

AAA. IJi to 14 dorsal and more than Itt pectoral rays. .\nal origin behind that of dorsal. No chin mark. Tall ( reaeent- 
mark faint . dei'craor 


Family G0BIE80C1DAE. 
Trachelochlsmus pinnulatus (Bloch & Schneider.) 
(Figure 11.) 



CUngflah, TracJisUx^iatnua pinmdaiua (Bloch and Schneider). 
Topotypical specimen Jfh>m 'Sfsir Zealand. O.P.W. del. 






STUDIES IN ICHTHYOLOGY, No. 15—WHITUEY. 


4o6 


This New Zealand species is figured from a Queen Charlotte Sound topotype (Austr. 
Mus. regd. no. IB.2439), 70 mm. long, with D.9, A.7, V.4, C.IO plus short lateral rays. 

Family ELEOTRIDAE. 

Genus Lindemanella Whitley, 1935. 

Lindemanotla iota Whitley. 

(Kiguiv. 12.) 



(judgeon, Luvfemanella u4tt Whitley. 

Holotyi»e from Lindemati Island, Queensland. G.P.W. del. 

Lindemanella iota Whitley, Rec. Austr. Mus., xix, 1935, p. 241. Lindeman Island, 
Queensland: freshwater. Holotype in Australian Museum. Id.y Koumans, Zool. 
Meded., xxii, 1940, p. 170. 

The holoty])e of this species is now figured for the first time. Koumans thought 
tliis might be the young of Ophiocara aporos (Bleeker) but the coloration (recalling that 
of Brarhygobius spp.) is very different, scales do not extend far forward over the 
intororbital, and thert* are more than two preopereular pores on each side. 

Family GOBIIDAE. 

^ Genus Waiteopsis Wliitley, 1930. 

Waiteopsif paludis Whitley. 

(Figure 13.) 



INCH 

Gohy, Waiteopgis patudiB Whitley. 

Holotype from Tort Hacking, Kmv#outh Wales. OJP.W. del. 
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Waileopsia pakidis Wliitley, Austr. ZooJ., vi, 1930, p. 122. Uuiidamaiun, Port Hacking, 
N.S. Wales. Types in Australian Museum. Id,, Koumans, Prelim. Revis. Gobioid, 
1931, p. 162. Id,, Whitley, Fish. N.S.W. (McCulloch), ed. 3, 1934, supplement. 
Id., Koumans, Zool. Meded., xxii, 1940, p. 169. Id., Ivey, Proc. Roy. Zool. Soc. 
N.8. Wales, 1949-50 (2 April, 1951), p. 55 (habits). 

Ellogohius ahasmntus Whitley, Re(\ Austr. Mus., xx, 1937, j). 17, figure 4. Bateman’s 
Bay, N.S. Wales. T^es in Australian Museum. Id., Koumans, Zool. Meded., 
xxii, 1940, p. 171. 

The holotype of W(liieopsis palmlis is illustrated here; apparently Elhgobiun 
abaacantns is generically and specifically synonymous, the differences in scale-counts, 
(‘xtcnt of maxillary, and sha])e of dorsal fin, etc., evidently being due to growth and 
variation or sex. 


Family ECHENEIDAE. 

Echeneis squalipeta Haldorf. 

Echettcia aqaalipeta Daldorf, Skr. nat. Selsk. (Copenhagen), ii, 2, 1793, p. 157. 

Add to synonymy th<i overlooked name : Eohemis tropicus Andrew Murray, Edinb. 
New Philos, dourn., (n.s.) iv., 1856, p. 287, figures 1-3, preoccupied })y E. tropica 
Donndorff, Z(»ol. Bcvtr., iii, 1798, p. 321, which is a Phfhcirklithy.^. 
h 

Faniilv SCOUPAENIJMF. 

Sul)family PI’EROINAE. 

Pterois volitans castus, suhsp. nov. 

(Ifiguro 14 .) 



Butterfly Cod, PtcrQis vdlUam coitus Whitley. 
llolofyiH; (il subapecles flrom Port Hedland, Western Australia. C.P.W. del. 
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HTTTDIES IN ICJITHYOJ.OGY, No. lo-~-WHlTLEY. 

The Butterfly Cod Pterois volitam (Liniie) is a very well-known fish but its 
geographical variations have been little studied. In The Australian Museum, Western 
Australian specimens are easily distinguishable from typical mlitans by having few 
(2 to 13) spots on the tail fin instead of very numerous ones. This new subspecies has 
D, xii, i, 11; A. hi, 7; P.14; C.14 and general appearance as here figured from a specimen 
180 mm. in standard length or 9J inches overall, the largest of a series of six. 

The development of supraorbital tentacles and the length of pectoral fins vary 
considerably, but the constantly plainer posterior fins indicate that a subspecies has 
developed in Western Australia. Most of the specimens are from Broome but one (with 
an abnormal left ventral fin of a spine and only three rays) came from the Abrolhos 
Islands; the figured specimen came from Port Hedland (holotype of subspecies; regd. 
no. 1.12941). All the fourteen pectoral rays arc simple and tlic nape and interorbital 
are scaly. .Ia})anese sjjecimens of P. lunulatm Temminck and Schlegel in The Australian 
Museum have much lighter ventral fins with dark s[)ots, and have dark lunate marks on 
the pectorals. 


Ranipterois, gon. aov. 

Orthotype, Bmvh if pterois serralifer Fowler — Ranipterois serrulifer. 

New name, for Brachifpterois Fowler (Proc. IJ.S. Nat. Mus., Ixxxv, 1938, p]>. 51 and 
79) which is })reoccuf)i(‘d by Brachypterois Jordan and Seale (Hull. IJ.S. Bur. Fish., xxv, 
1905 (1906), p. 1<S9) which Fowier (Mem. B(‘rn. Bish. Mus., x, 1928, p. 67; made 
synonymous with Bathypterois Ouiither. 


NEW GENEBIC NAMES. 

The following generic names of fishes are preoccupied. References to literature 
will be found in Neave’s Nomenclator Zoologicu.s”. Ihe genotypes of the new genera 
arc those of th(‘ ones they replace. 

Todarns Grass! and ('alandruccjio, 1896 — Nettmlarus^ gen. nov. (Todaridae olim 
Nettodaridae, nov.). Type, Neitastoma brevirostre Facciola, 1887 — NeUodarvs 
breeirostris. 

Xiphosloma't>\)iXj 1829 i^pixostoma, gen. nov. (Xiphostomatidae S])ixostomatidae 

nov.) Type, S. vuvieri (Spix). 


lU'fcmiccs, 

Beiiul'ori, JU. di*, 1948.—On u iieM' ol' linhes of the family C'rcodiidao from South Africa, remurk« on ii'^ 

geographical diatribution. Tran». Jloy. Soc. JS, A/r.^ xxxl, 5, 1948, p. 475. 

* 

Case, J'l. 0., 1916.'- -The rermo-CarbouUmms lied beds of NorUi America ami their vertebrate fauna. Washivyivh 
Carnegie Inst,, l*ub. 207, 1916, p. 170. 

J 'owJer, JI. W., ]94i{.—l)esc^iptiou.^ and llgurch of new iishes obtained in Jehilinidni; seas and adjacent w aters by the I nited 
States ilureuu of Fl8herio.s steamer “ Albatrosb”. Suit. U.S, Nat. Mus., 100, xiv, 2, 1943. 

Uritllii, 3 j. T., 1927.—Additions to the Fish Fauna ol Xcw Zealand. Trans. N. Zeal. Inst., Iviii, 1927-28, i». 130. 

(iUuther, A. C. L. O., 1900.—Andrew Oarrett’s ITsche der SUdsee, boscliriobeii ii. redigirt. Joarn. Mus. IJoiief., vi, 10, 
1909, Flscho der Stidsce, viU, p. 261. 

Klunzinger, C. 31., 1873.—Synopsis der Fische des llothen Metsres. Verb. Zodl.-Bot. Ges. TFiVw, xxl, 1871, p. 441. 

Xichols, J. T., 1049.— Kesults of the Archbold Expeditious No. 62. Freshwater hsbes from Cai>e Vork, Australia. Amcr. 
Mus. Novit., No. 1483, 7 Nov., 1949. 


Ogllby J. 1)., 1889.—The lieptiles and Fishes of Lord Uuwe^lsland, Meni. Austr. Mus., ii, 1889, p. 61. 
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Ogilby, J. D., and McCuUorh, A. B., 1916.—A reTision of the AuHtralian TheraponB. Mm. Qld, Mui.f v, 1916, p. 121, 

Schultz, L. P., 1943.—FiaheB of the Phoenix and Samoan Islands collected in 1939 during the expedition ot we 0.S«S« 
**Bushne]r’. BuU. U.S. Nat. Mut., 180, 1948. 

Weber, M., and Beaufort, L. F. dc, 1622.—The Fishes of the Indo-Australlan Archipelago, iv, 1922. 

-, 1940,—Ibid., viii, 1940. 

M^hitley, Q. P., 1948.—Ichthyological descriptions and notes. Proc. Linn. Soc. N. S. Wales, ixviil, 1943, ]>. 114, 

-- —1948.—Kev Aquarium Fish from North Queensland. Avet. Zoot., xi, 1948, p. 279. 

—-1049.—*• Fish Doctor ” In Papua. Mus. Ma^., ix. No. 10 p. 840. 
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